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ABSTRACT 

Buffer  strip  and  non-buffer  strip  bolted  wing  skin 
"type  joints  made  from  NARMCO  52O8/T300  graphite-epoxy 
material  were  designed,  and  the  excess  bearing  capacity  and 
weight  of  these  joints  were  calculated  for  a  wide  range  of 
laminate  compositions,  bolt  hole  sizes,  and  number  of  bolt 
holes.   Design  load  conditions  representative  of  an 
advanced  fighter  type  aircraft  were  chosen.   Joint  designs 
were  arbitrarily  restrained  by  assumed  manufacturing 
conditions,  assumed  interface  conditions,  and  imposed 
laminate  composition  restrictions.   Charts  were  prepared 
from  which  relative  joint  efficiencies  could  be  determined 
but  no  attempt  was  made  to  analyze  the  effect  of  the 
arbitrary  design  restrictions.   The  advantages  and 
penalties  for  buffer  strip  design  were  discussed  and 
recommendations  for  future  studies  were  made. 
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-  I.       INTRODUCTION 

A.   BACKGROUND 

Aerospace  structural  design  requirements  have  often 
been  characterized  by  a  demand  for  high  strength  and  low 
weight.   In  many  cases,  the  design  possibilities  have  been 
limited  by  the  available  manufacturing  technology  and  the 
acceptable  manufacturing  costs.   The  most  successful  designs 
were  usually  those  which  met  all  these  constraints  most 
efficiently. 

The  demand  for  high  structural  efficiency  led  to  the 
development  of  advanced  laminated  composites  which  have 
higher  strength-to-weight  ratios  and  better  fatigue 
properties  than  conventional  structural  materials  (Ref.  l). 
As  discussed  in  Ref.  2,  it  has  also  been  possible  to  build 
laminated  composite  materials  with  higher  modulus  values 
than  those  characteristic  of  conventional  materials. 
Accurate  methods  for  tailoring  the  properties  of  such 
materials  have  evolved  and  such  tailoring  has  become 
accepted  design  practice  (Refs.  3.^.5) •   Waddoups,  in  Ref. 
6,  explained  that  significant  gains  in  structural  efficiency 
have  been  demonstrated  by  doing  no  more  than  substituting 
such  a  tailored  composite  for  a  conventional  material 
keeping  the  geometry  and  mating  interfaces  the  same. 

These  gains  were  realized  because  the  composite 
materials  used  were  less  dense  than  the  conventional 
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structural  materials  which  they  replaced.   These  material 
substitutions  did  not  exploit  the  high  strength  and  high 
modulus  values  achievable  with  advanced  laminated 
composites. 

B .   OBJECTIVES 

This  study  was  intended  to  demonstrate  the  structural 
efficiencies  which  could  be  achieved  by  designs  which  took 
into  account  some  of  the  high  strength  and  high  modulus 
properties  of  advanced  composites.   It  was  decided  to 
demonstrate  these  efficiencies  by  analyzing  the  behavior 
of  a  plate  of  laminated  material  in  the  region  of  a  bolted 
joint.   This  situation  corresponded  to  that  of  a  wing  skin 
attached  by  a  bolted  fitting  to  the  fuselage  of  an  aircraft. 

It  was  assumed  that  the  wing  skin  would  be  attached  to 
the  aircraft  fuselage  through  an  aluminum  alloy  fitting. 
A  maximum  interbolt  strain  level, €  ,  of  3000  micro-inches 
per  inch  and  an  inter-bolt  spacing  of  four  hole  diameters 
were  taken  as  representative  of  such  fittings. 

Design  conditions  representative  of  an  advanced  fighter 
type  aircraft  were  chosen.   The  joint  was  to  carry  a 
tensile  load,  N  ,  of  20,000  lbf.  per  inch  of  chord.   It  was 
assumed  that  the  joint  fittings  would  be  covered  by  an 
aerodynamic  fairing,  and  a  maximum  joint  length  of  ten 
inches  was  allowed. 

To  keep  the  joint  manufacture  as  simple  as  possible, 
it  was  decided  that  the  skin  thickness  would  vary  linearly 
in  the  joint  and  that  for  any  given  joint  design,  all  holes 
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would  be  of  the  same  diameter.   To  simplify  the  analysis 
it  was  decided  to  limit  the  candidate  materials  to  balanced 
design  laminates  composed  of  zero  and  +^5  degree  plies  of 
uniform  thickness  and  material  composition.   No  attempt 
was  made  to  judge  the  effect  of  these  restrictions  on 
design  efficiency. 

The  interface  requirements  determined  by  the  aluminum 
fitting,  and  the  geometric  requirements  to  satisfy 
manufacturing  simplicity,  limited  the  possible  joint  designs 
and  prevented  full  utilization  of  the  high  strength  and 
high  modulus  properties  available  in  the  selected  materials. 
It  was  felt,  however,  that  even  under  these  restrictions  it 
would  still  be  possible  to  demonstrate  significant 
structural  efficiencies  by  properly  tailoring  the  laminates 
used  in  the  wing  skin. 

C.   RELIABILITY  CONSIDERATIONS 

Aerospace  structural  designs  have  had  to  meet  difficult 
requirements  for  reliability.   These  designs  have  had  to  be 
sufficiently  strong  to  carry  the  required  loads  and  light 
enough  to  work  in  the  aerospace  environment.   In  addition 
to  these  requirements,  critical  components  of  aerospace 
structures  have  been  expected  to  demonstrate  that  they  are 
"fail-safe"  and,  in  military  applications  at  least,  to  some 
degree  battle  damage  tolerant. 

Early  composite  materials  were  judged  inadequate  for 
aerospace  applications  because  they  could  not  meet  these 
reliability  conditions.   At  first,  quantity  production  of 
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advanced  laminates  was  impossible  because  the  required 
quality  control  technology  did  not  exist.   Wide  batch-to- 
batch  variation  of  the  properties  of  these  early  materials 
justified  only  low  confidence  levels  in  their  structural 
reliability.   Although  the  early  advanced  composites  were 
considered  unreliable,  materials  research  continued,  driven 
by  the  anticipated  structural  efficiencies  such  materials 
could  make  possible.   In  1973*  Kaminski  reported  that 
NARMCO  5208/T300  graphite-epoxy  laminates  could  meet  the 
anticipated  requirements  for  high  strength,  high  modulus, 
and  low  weight  and  could  be  manufactured  reliably  and 
delivered  with  minimal  batch-to-batch  variation  of  material 
properties  (Ref.  2).   This  was  chosen  as  the  structural 
material  to  be  used  in  this  study. 

The  requirement  for  battle  damage  tolerance  and  fail- 
safe design  is  met  by  a  variety  of  methods  in  designs  with 
conventional  materials.   These  methods  include  built  in 
high  excess  load  bearing  capacity,  alternate  load  paths, 
and  various  crack  stoppage  stress  relief  devices.   All  of 
these  techniques  can  be  applied  to  design  with  composite 
materials.   In  addition  to  these  techniques  there  is  a 
"buffer  strip"  material  fabrication  technique  applicable  to 
laminated  composites  which  provides  an  integral  crack 
stoppage  capability.   Kaminski  and  Eisenmann  explained  this 
technique  in  Ref.  7« 

In  buffer  strip  design,  integral  "buffer  strips"  of 
low  modulus,  high  fracture  toughness  material  are  included 
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in  the  laminate.   These  strips  are  spaced  so  that  cracks 
originating  in  the  high  modulus  load  bearing  primary  strips 
are  arrested  when  they  run  into  the  buffer  strips.   Using 
this  technique,  structures  can  be  built  in  which  cracks 
would  be  arrested  before  entire  structural  components 
failed.   It  appears  that  this  could  be  an  effective  and 
efficient  way  to  increase  battle  damage  tolerance  and  the 
capability  of  a  structural  component  to  function  after 
crack  initiation. 

D.   RANGE  OF  THE  STUDY 

NARMCO  5203/T300  [0/+45I  buffer  strip  and  non-buffer 

L     J 

strip  joints  were  designed  for  widely  varying  laminate 
compositions,  numbers  and  sizes  of  bolts.   To  simplify 
joint  fabrication,  the  joint  thickness  was  varied  linearly 
between  the  inboard  and  outboard  thicknesses,  and  all  bolt 
holes  for  any  given  joint  design  were  of  the  same  diameter. 
To  interface  with  the  aluminum  alloy  fittings,  the  interbolt 
strain  level  was  held  to  a  maximum  of  3000  micro-inches  per 
inch,  and  the  interbolt  spacing  was  set  at  four  hole 
diameters.   The  designs  were  compared  to  determine  the 
effects  of  variation  of  hole  size,  number  of  holes,  and 
laminate  composition  upon  joint  weight  and  excess  bearing 
capacity. 

Joint  weight  was  considered  a  measure  of  the  joint 
structural  efficiency.   Joint  excess  bearing  capacity  was 
considered  a  measure  of  allowable  fabrication  error.   Since 
drilling  holes  in  fibrous  laminated  composites  has  been 
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found  to  be  both  difficult  and  expensive,  it  was  felt 
that  the  number  of  holes  in  any  joint  would  be  a  measure 
of  the  relative  joint  fabrication  cost  (Ref .  5) • 

II.   ANALYSIS  OF  THE  N ON -BUFFER  STRIP  JOINT 

A.   SIZING  THE  NON -BUFFER  STRIP  JOINT 

Figure  1  is  a  schematic  drawing  showing  the  wing  skin 
configuration  used  in  the  non-buffer  strip  joint  design. 
All  bolt  holes  are  of  the  same  diameter.   For  this  analysis, 
wing  taper  is  disregarded  and  the  bolt  hole  centers  are 
assumed  placed  in  parallel  rows  and  columns  four  hole 
diameters  apart. 

In  the  following  theoretical  development,  it  is  assumed 
that  the  applied  tensile  load,  N  ,  and  the  applied  shear 
load,  N   ,  are  constant  across  the  outboard  edge  of  the 
joint.   Thus  it  is  possible  to  size  the  joint  considering 
only  one  column  of  bolts.   It  is  further  assumed  that 
fittings  were  designed  so  that  each  bolt  transfers  the  same 
portion,  P,  of  the  applied  tensile  load  and  that  each  bolt 
in  the  inboard  row  transfers,  in  addition  to  P,  the  same 
portion  Ps  of  the  shear  load.   In  actual  practice  it  is 
doubtful  that  this  idealization  could  be  achieved.   However, 
it  is  a  standard  design  assumption  used  in  industry  today 
(Ref.  3).   This  assumption  implies  a  high  resultant  bolt 
load,  R,  in  the  inboard  row  of  bolts. 

From  experimental  analysis,  it  was  known  that  layups  of 
all  +^5  degree  laminae  would  have  a  superior  bolt  load 
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bearing  capacity  (Ref .  9) •   Since  the  wing  skin  would  be 
required  to  carry  no  applied  load  beyond  the  inboard  row  of 
bolts,  it  was  decided  to  take  advantage  of  this  high  bearing 
load  capacity  for  all  designs  by  requiring  that,  at  the 
inboard  row  of  bolts,  the  skin  be  composed  of  100  per  cent 
+^5  degree  plies. 

Considering  a  four-hole-diameters-wide  column  of  bolts, 
the  total  tensile  load  L  in  the  skin  is  given  by 

(1)  L  =  NX^D 

where  D  is  the  bolt  diameter  used  in  the  joint.   If  there 
are  N  bolts  in  each  column, 

(2)  p  _i  _N^ 
\d.)      r  -  N  -  N 

As  explained  in  Ref.  10,  the  bearing  stresses  in  a 
plate  due  to  bolt  loads  are  a  function  of  the  magnitude  of 
the  bolt  load,  the  diameter  of  the  bolt  hole,  and  the 
effective  thickness  of  the  plate.   For  this  study  t* ,  the 
effective  bolt  bearing  thickness  of  the  plate,  is  defined 
as  follows  * 

for  t<  2D,  t*  =  t 

for  t  >  2D ,  t*  =  2D 
where  t  is  the  plate  thickness.   This  definition  of  effec- 
tive bearing  plate  thickness  is  adopted  to  account  for  the 
fact  that  in  thick  plates  loaded  through  a  bolt  hole  the 
bolt  loads  tend  to  distribute  themselves  so  that  higher 

portions  of  the  load  are  carried  at  the  plate  edges  than  at 
the  plate  center.   The  thickness  definition  was  not  chosen 
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through  rigorous  experimental  or  analytical  processes  but 
rather  in  light  of  engineering  experience  with  metal  plates. 
The  bolt  bearing  stress,  q-  br,  is 


(3) 


_  Bolt  Load 


'BR     D  t* 
On  all  but  the  inboard  row  of  bolts, 

4  N„ 


(4) 


bx   N  t* 

Since  the  inboard  bolts  in  the  non-buffer  strip  joints  are 
assumed  to  react  the  shear  as  well  as  a  share  of  the 
tensile  load,  they  carry  a  bolt  load,  R,  given  by* 

(5)   R2  =  (-2Jf")   +  (Nxy^D  } 


(6)   R  =  *U3N. 


.2    N    2 
(I)   +  (_XZ) 


The  bearing  stress  on  these  inboard  bolts  is 


(7) 


4N   T  n  2    n    2 
=    x  (1)      +    r  xv\ 

BR   t*   |_V     VNX  ' 


Test  specimens  composed  of  N ARM CO  5203/T300  1+^5  layers 
were  found  to  be  able  to  withstand 
cr  BRmax  =  79  000  lbf./in.2 

when  this  load  was  applied  through  untorqued  bolts  (Ref .  9) • 
This  value  is  used  in  Eq.  7  to  determine  the  minimum 
allowable  joint  thickness  at  the  inboard  bolt  holes.   In 
cases  where  this  is  a  critical  design  parameter,  the 
geometry  illustrated  in  Fig.  2(a)  is  used  to  size  the  joint. 
Otherwise,  the  geometry  illustrated  in  Fig.  2(b)  is  used. 
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The  bolt  hole  center  locations  are  numbered  from  one  to 
N  beginning  with  location  1  at  the  first  or  outboard  bolt 
and  ending  with  location  N  at  the  last  or  inboard  bolt. 
To  simplify  the  analysis,  other  locations  in  the  joints  are 
specified  by  a  parameter  tj  ,  defined  relative  to  the  bolt 
hole  numbers.  Tj   =   1  means  at  the  position  of  the  first  bolt 
hole  center,  tj  =   2  means  at  the  position  of  the'  second  bolt 
hole  center,  and  r)=   N  means  at  the  position  of  the  inboard 
bolt  hole  center.   Intermediate  positions  are  defined  as 
follows « 

V      =1»5  means  halfway  between  V  =   1  and  r]=  2 
tj      =2.5  means  halfway  between  tj  =  z   and  tj=   3 
Tj     =  N-.5  means  halfway  between  r}=   N-l  and  7]=   N 
The  bypass  force,  Fgp,  in  the  joint  is  defined  as  the 
tensile  load  passed  from  station  tj  to  station  ^7+1,  thus, 

V 

FBP  =  Nxto  (1"N}  (77  =  inte§er) 

The  bypass  stress,  cr+x»  is  defined  as 

FBP 


°"tx  ~  Wt 
The  bypass  strain  €  is  defined  as 


€      =  tx 


where  Ex  is  the  tensile  modulus  of  the  material. 

The  strain  level  halfway  between  station  tj   and  tj+1   is  given 

by 
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(8) 


€      =  Nx  (1  -  N) 
V+.5        t     E 


(  V   -   integer) 


Both  thickness  and  tensile  modulus  of  the  material  are 
allowed  to  change  with  location  within  the  joint. 

The  stress-strain  behavior  of  a  zero  degree  NARMCO 
5208 /T300  lamina  is  linear  to  failure .   As  reported  in 
Ref.  2,  the  modulus  of  elasticity  of  such  a  lamina  in  the 
direction  of  the  graphite  fibers  was  determined  by  experi- 
ment  to  be  20.5  X  10   lbf./in.  .   The  stress-strain 
behavior  of  a  NARMCO  52O8/T3OO  ^5  degree  lamina  is  not 
linear.   Tests  performed  in  197^.  (Ref.  11),  for  a  NARMCO 
5208/T300  ^5  degree  lamina  under  room  temperature  dry 
conditions  reported  the  stress-strain  behavior  in  the  form 
of  a  secant  modulus,  which  varied  with  strain  level  from 
2.9  X  10  lbf./in.   at  zero  strain  to  1.8  X  10   lbf./in. 
at  a  strain  level  of  13000  micro-in./in.  as  shown  in 
Fig.  3.   (Secant  modulus  is  the  slope  of  a  line  through 
a  point  on  the  stress-strain  curve  and  the  origin.) 

As  explained  in  Ref.  3»  "the  strain  state  for  a  balanced 
laminate  composed  of  n  layers  is  described  by 


(9) 


where 


N 


V 

\ 

= 

N 
xy 

All   A12 


ll4 


A12   A22   A2^ 


Al^  A24- 


A 


hrh. 


€x 


xy 


is  a  vector  of  applied  tensile  and  shear  loads 


and 


€   is  a  vector  describing  the  strain  state  of  the 


plate.   The  components  of  the 


A  matrix  are  defined  as 
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follows « 

n 


(10)  A. .  =  T  C  .  -fc. 

10    v-i   ^   k 


k=l 


where  C. .  are  the  elements  of  the  compliance  matrix  of  the 
k""1  lamina. 

This  study  is  concerned  only  with  balanced  design 
laminates  made  from  laminae  of  uniform  thickness  and 
material  composition  and  oriented  at  either  zero  or  +^5 
degrees  to  the  spanwise  direction.   For  such  laminates,  it 
is  seen  from  Eqs.  9  and  10  that  the  various  moduli  vary  li- 
nearly with  the  per  cent  of  zero  degree  plies  in  the 
laminate.   Because  the  +^5  degree  data  on  secant  modulus 
was  available,  and  because  the  secant  modulus  is  convenient 
for  design  use,  a  laminate  value  of  secant  modulus  was 
calculated,,   Figure  ^   shows  the  variation  of  secant 
modulus  with  laminate  composition  for  NARMCO  5208/T300 

0/^5  material  at  €  =  3000  micro-in./in.   It  was  prepared 
assuming  that  this  modulus  varies  linearly  between  the 
experimentally  determined  values  for  such  laminates  with 
zero  and  100  per  cent  zero  degree  plies.   Figure  k   is  used 
to  determine  the  tension  modulus  of  the  various  NARMCO 
5208/T300  0/+^5  laminates  used  in  the  study  joint  designs. 

The  laminate  composition  at  station  77=  1.5  is  assumed 
to  be  the  same  as  that  of  the  wing  skin  outboard  of  the 
joint.   It  determines  the  tensile  modulus  at  this  position. 
Equation  8  is  then  used  to  determine  t-j_  c. 

The  laminate  composition  at  station  17=  N-.5  is  initially 
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determined  by  assuming  that  the  percentage  of  zero  degree 
plies  varies  linearly  from  station  T)  =  1.5  to  station  17=  N 

where  the  laminate  is  to  be  composed  of  100  per  cent  +^5 

degree  plies.   An  additional  constraint,  applicable  only 

to  the  non-buffer  strip  joint,  is  that  the  laminate  at 

station  T]=   N-.5  can  have  no  fewer  than  5  per  cent  zero 

degree  plies.   This  is  done  to  ensure  that  there  are 

sufficient  load  bearing  zero  degree  plies  to  carry  the 

bypass  load  between  the  second  to  last  and  the  last,  or 

inboard,  row  of  bolts. 

Having  fixed  the  laminate  composition,  the  tensile 
modulus  and,  through  Eq.  3,  the  thickness  at  station  N-.5 
are  determined. 

The  remaining  joint  thicknesses  are  determined  assuming 
a  linear  variation  of  joint  thickness  between  tj=   1.5  and 
77  =  N-.5.   Laminate  compositions  midway  between  each  pair 
of  adjacent  bolts  are  determined  using  the  thickness 
distribution  and  the  desired  strain  level. 
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(11)  E^     =  N*  (J-  -  g>         (  V  =   integer) 

The  tension  modulus,  E  ,  of  the  material  is  assumed  to  vary 

linearly  with  distance  between  the  values  determined  from 

Eq.  11.   Thus, 

E      +  E 

(12)  E   =  V-1?    ^-^        (  77  =  integer) 

x^  2 

V 

These  modulus  values  determine  the  laminate  composition 
throughout  the  joint. 
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Joints  are  sized  using  0.25,  0.375,  0.^375,  and  0.5 
inch  bolts  with  laminate  compositions  at  the  first  bolt 
varying  from  60  to  10  per  cent  zero  degree  plies.   These 
laminate  compositions  cover  the  range  over  which  the 
Eisenmann  strength  model  to  be  described  in  the  next  section 
was  considered  accurate.   In  all  cases,  the  same  interbolt 
strain  level,  3000  micro-inches  per  inch,  is  maintained. 
The  minimum  number  of  bolts  used  in  any  joint  design  is 
three.   This  is  done  to  provide  a  mechanism  by  which  the 
desired  strain  level  can  be  maintained.   The  maximum  number 
of  bolts  in  any  joint  is  determined  by  the  desired  interbolt 
spacing  of  four  bolt  hole  diameters  and  the  requirement 
that  the  joint  length  not  exceed  ten  inches. 

B.   DETERMINING  THE  STRENGTH  OF  A  N0N -BUFFER  STRIP  JOINT 

Waddoups ,  Eisenmann,  and  Kaminski,  in  Ref.  12,  showed 
experimentally  that  graphite-epoxy  laminates  are  statically 
brittle  and  exhibit  many  of  the  failure  characteristics  of 
brittle  materials  first  explained  by  Griffith  in  Ref.  13. 
They  formulated  a  model  which  assumed  that  crack  growth 
behavior  in  graphite-epoxy  laminates  was  a  function  of 
stress  intensity  and  critical  energy  level,  and  they 
verified  their  model  by  experiment. 

In  Ref.  l^J-,  Eisenmann  continued  this  work  and 
developed  a  bolted  joint  strength  model  for  composite 
materials.   This  model  accounted  for  the  material  ultimate 
strengths,  local  stress  intensity  factors,  and  geometric 
width  correction  factors.   With  the -Eisenmann  model,  it  was 
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possible  to  calculate  the  total  stress  at  any  point  on 
a  loaded  circular  hole  in  an  orthotropic  plate  by  linearly 
combining  the  various  stresses  acting  upon  the  plate  using 
Eq.  13.   Because  of  the  internal  curve  fitting  techniques 
used  in  this  model,  it  was  considered  to  give  accurate 
results  for  laminate  compositions  varying  from  10  to  60  per 
cent  zero  degree  plies  (Ref .  1^) . 

(13)  al   =  X1  f(f)1  o-  +  X1  f(f)1  cr 
tx    tx  tx   ty    ty  ty 

i    a  i        i    a  i 
+  \   f  (|)  cr   +  X   f  (f)  o- 
xy    xy  xy     bx    bx  bx 


+  X  tip    cr 

by    by  by 


where : 

i   =  indicator  of  the  exact  position  on  the  hole. 
v  i   =  finite  width  correction  factor  at  location  i  for 

applied  load  condition  a 

a  ^ 
f (p)    =  effective  isotropic  stress  concentration  factor 

at  location  i  for  applied  load  condition   a 
°"  ~  =  applied  stress  for  load  condition  Q 
g.1   =  net  tangential  stress  at  location  i 

CL   =  subscript  denoting  applied  load  condition  as 

follows  i 

xy  =  shear 

tx  =  tension  in  x  -  direction 

ty  =  tension  in  y  -  direction 

bx  =  bearing  in  x  -  direction 
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by  =  bearing  in  y  -  direction 
The  stress  definitions  are  sketched  in  Fig.  5«   The  \  and 
f  factors  are  determined  by  plate  geometry  and  material 
composition. 

The  failure  modes  of  NARMCO  5208/T300  0/±k$     plates 
with  loaded  holes  were  determined  by  test  (Ref .  Ik) . 
Crack  initiation  in  the  test  specimens  most  often  occurred 
on  the  hole  edge  at  positions  /3=0 ,    ±k5,   ±90,  ±135.  or  130 
degrees  measured  from  the  X  axis.   From  symmetry  it  was 
determined  that  all  these  failure  modes  could  be  adequately 
described  by  description  of  the  failure  modes  encountered 
at  j3   =0,  k$,    and  90  degrees.   Laminate  strength  for  each  of 
these  positions  was  determined  by  experiment  (Ref.  Ik) .   In 
these  tests  the  bolts  used  to  load  the  holes  were  untorqued. 

The  Eisenmann  static  strength  model  was  used  to 
calculate  stress  intensity  and  geometric  width  correction 
factors  based  upon  an  interbolt  spacing  of  four  hole 
diameters.   Equation  13  was  used  to  prepare  Figs.  6-29 
which  define  the  failure  modes  expected  for  laminates  whose 
composition  varies  from  60  to  10  per  cent  zero  degree  plies 
with  0.25,  O.375,  0.^-375,  and  0.50  inch  holes.   Only  the 
effects  of  a*xyi  C-tx'    an(*  ^"bx  were  considered  in  the 
preparation  of  these  curves. 

One  of  the  parameters  of  interest  in  this  study  is  the 
excess  bearing  capacity  of  each  joint  design.   For  purposes 
of  this  study  the  excess  bearing  capacity  of  the  joint  is 
defined  as  the  smallest  excess  bearing  capacity  at  any 
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bolt  hole  in  the  joint.   At  each  hole  a  representative 
stress  load,  Si,  which  accounts  for  the  combined  bearing 
and  bypass  stresses  is  calculated  as  follows* 


d*0  s1 


a-2  +cr2  I1 
bx    tx     as  loaded 


A  representative  ultimate  strength,  S2,  is  calculated  from: 


(15)  S2  = 


,2 


<T~   +  G2 
bx    txj    at  failure 


where  the  failure  state  is  the  state  at  which 
(16) 


r    C 
bx 

<Ttx 


failure   |_  ^x  J  loaded 


Then,  as  shown  in  Fig.  3°»  "the  excess  bearing  capacity,  B 
is  defined  as 

So~Si 


(17)   B  = 


_  °2 


Sl 


B  >  0  at  all  holes  in  a  joint  implies  that 

there  is  some  margin  of  safety. 
B  =  0  at  any  hole  in  a  joint  implies  that 

there  is  no  margin  of  safety. 
B  <  0  at  any  hole  in  a  joint  implies  that 

the  joint  would  fail  under  the  applied 
load. 
The  effect  of  laminate  composition  and  bolt  hole  size  on 
excess  bearing  capacity  is  shown  in  Figs.  31.  32,  and  33* 

C.      DETERMINING   THE  WEIGHT  OF  A  NON -BUFFER   STRIP  JOINT 

The  weights  per  inch  of  chord  for  the  non-buffer  strip 
joints  were  calculated  by  multiplying  the  cross-sectional 
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areas  of  each  joint  by  the  density  of  NARMCO  5208 /T300 
graphite-epoxy  laminate  material.   The  effect  of  laminate 
composition,  hole  size,  and.  number  of  bolt  holes  upon  joint 
weight  is  shown  in  Figs.  3^»  35.  and  36. 

III.   ANALYSIS  OF  THE  BUFFER  STRIP  JOINT 

A.   SIZING  THE  BUFFER  STRIP  JOINT 

Figure  37  is  a  schematic  of  the  buffer  strip  joint 
design.   All  bolt  holes  are  of  the  same  diameter.   Except 
for  the  inboard  row,  all  bolt  holes  are  placed  in  the  buffer 
strips.   This  placement  was  chosen  for  two  reasons s 

1.  It  took  advantage  of  the  high  bearing  capacity 
of  NARMCO  5208/T300  i^jj  laminates. 

2.  It  reduced  stress  concentrations  in  the  heavily 
loaded  primary  strips. 

The  bolt  holes  in  the  buffer  strips  are  spaced  so  that 
there  is  a  distance  of  four  hole  diameters  between  adjacent 
hole  centers.   Two  bolt  holes  are  placed  in  each  primary 
strip  which  is  located  between  two  buffer  strips.   These 
bolt  holes  are  placed  in  a  row  with  the  inboard  bolt  in  the 
buffer  strip.   In  the  joint  analysis,  wing  taper  is  disre- 
garded and  the  spanwise  edges  of  the  buffer  and  primary 
strips  are  considered  parallel.   It  is  assumed  that  joint 
thicknesses  at  any  position  are  the  same  in  the  buffer  and 
primary  strips. 

The  buffer  strips  used  in  the  joints  analyzed  in  this 
study  are  four  hole  diameters  wide,  and  the  two  primary 
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strips  are  each  3-335  hole  diameters  wide.   This  gives  an 

overall  buffer  strip  joint  width  of  10. 67  hole  diameters. 

These  dimensions  were  chosen  because  it  was  felt  that  they 

were  representative  of  a  geometry  which  could  be  used  in 

an  advanced  fighter  type  aircraft  wing  skin  application.   No 

attempt  is  made  to  justify  these  dimensions  either 

analytically  or  experimentally,  and  no  attempt  is  made  to 

assess  the  effect  of  this  choice  of  dimensions  upon  joint 

efficiency. 

In  the  following  theoretical  development,  as  in  the 

case  of  the  non-buffer  strip  joint,  a  tensile  load  N   and 

a  shear  load  N   are  assumed  constant  across  the  outboard 
xy 

edge  of  the  joint.   It  is  also  assumed  that  fittings  were 
designed  so  that  each  row  of  bolts  in  the  joint  transfers 
the  same  portion  P  of  the  applied  tensile  load  and  so  that 
the  shear  load  is  reacted  by  the  inboard  row  of  bolts,  each 
of  the  inboard  bolts  carrying  an  equal  share  of  the  shear 
load  as  well  as  a  share  of  the  tensile  load.   To  utilize 
the  high  bearing  capacity  of  a  NARMCO  52O8/T30O  |"+^5 
laminate,  it  was  decided  to  impose  a  requirement  that  at 
the  inboard  row  of  bolts,  the  primary  strips  be  composed  of 
100  per  cent  ±^5   degree  plies. 

Considering  the  joint  sketched  in  Fig.  37,  the  load,  L, 
on  a  single  buffer  strip  joint,  is  given  by. 
(18)   L  =  N^D 

where  AD  is  the  overall  joint  width.   The  bolt  load  in  all 
bolts  except  those  in  the  inboard  row  is  given  by 


3^ 


(19)   P  =§= 


N 


*** 


M 


where  M  is  the  number  of  rows  of  bolts  in  the  joint. 

Since  the  shear  load  N   and  a  total  tensile  bolt  load 
P  are  reacted  equally  by  each  of  the  three  bolts  in  the 
inboard  row  of  bolts,  the  resultant  load,  R,  on  each  of 
these  bolts  is  calculated  from 


(20)   R^  = 


_3W 


i2 


rNxyAD' 


(21)   R  =  -rr-Z 


1 

LMJ 


i 
2         2^ 2 

LnxJ 


As  in  the  non-buffer  strip  joint  design,  the  desired 
interbolt  strain  level,  30°°  micro-inches  per  inch,  is  the 
primary  consideration  determining  the  joint  geometry  for 
the  buffer  strip  design.   Locations  in  the  joint  are 
described  by  station  numbers,  just  as  in  the  non-buffer 
strip  design.   In  the  case  of  the  buffer  strip  design, 
however,  the  station  numbers  vary  from  ^1 ,  which 
corresponds  to  the  location  of  the  outboard  bolt-hole 
center,  to  station  /77=M  which  corresponds  to  the  location  of 
the  row  of  centers  of  the  inboard  bolts. 

The  thickness  at  station  17=1. 5  is  determined  by  the 
applied  load,  the  joint  geometry,  the  joint  material 
composition,  and  the  desired  interbolt  strain  level.   The 
average  modulus  of  the  joint,  Ex    ,  as  defined  in  Ref.  7. 
is  used  in  calculating  this  thickness. 
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D(A-WB)  E    ^WBDE 

(22)   E     =  ^ & 

xave  ^ 

where  WgD  =  width  of  the  buffer  strip 

E   =  tensile  modulus  of  the  primary  strip 
xl 

EY  =  tensile  modulus  of  the  buffer  strip 
x2 

As  shown  in  Fig.  4-,  Ex  is  determined  by  the  percentage  of 

zero  degree  plies  in  the  primary  laminate.   As  shown  in 

Fig.  3»  Ev  varies  with  strain  level. 
x2 

The  thickness  at  station7]  =1.5  is  derived  from 

ADNx  [1-J] 


(23)   €  = 


ADt  Ev 

Aave 


where  €   is  the  desired  interbolt  strain  level.   Thus, 

(,M       t  -   m*    ^^ 

12    '         1>5   "L(A-WB>EXl   +¥BEx^ 


Similarly, 


ANX 


5        V.5    =LU-MB)EXi^BEx^ 


The  bolt  bearing  stress  in  the  inboard  row  of  bolts  is  given 

by 

where  t* ,  the  effective  bearing  thickness,  is  defined  as 
in  the  non-buffer  strip  joint. 

As  stated  earlier,  the  bearing  strength  of  NARMCO 

5208 /T300  ±k$     degree  laminates  is  73000  lbf./in.2.   This 
determines  the  minimum  allowable  joint  thickness  at  station 
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Tj=   M  for  any  given  load  condition. 

The  laminate  composition  in  the  primary  strips  is 
initially  assumed  to  vary  linearly  with  distance  from  the 
composition  at  station  T)=  1.5*   where  it  is  the  same  as 
that  of  the  plate  outboard  of  the  joint,  to  100  per  cent 
+^5  degree  plies  at  station  Tj  =   M  where  the  applied  shear 
loads  are  reacted. 

The  joint  thickness  at  station7? =  M-.5  is  determined 
by  the  desired  interbolt  strain  level. 

AN. 


(27)   V. 5   M[(A-WB)  Ex   +  WBE] 


The  remaining  joint  thicknesses  are  then  determined 
geometrically  from  those  at  r)=  1.5   and  Tj  =  M-.5  using 
the  same  techniques  as  for  the  non-buffer  strip  joint.   If 
possible,  a  cross-section  similar  to  that  shown  in  Fig.  2(b) 
is  used.  When  this  yields  a  thickness  at  the  last  bolt 
which  is  too  small,  using  the  maximum  bearing  stress 
criteria  discussed  above  and  Eq.  26,  a  cross-section 
similar  to  that  of  Fig.  2(a)  is  used. 

Having  fixed  the  joint  geometry,  the  laminate  composi- 
tion is  determined  by  the  requirement  that  the  design 
strain  level  be  maintained  between  each  pair  of  bolt  holes. 

At  any  station  rj  =  k+.5,  k=l,  2,  ...,  M-l, 

(23)   g  =  NxA  [1-ft 

[E   (A-WB)  +ExWB]t 
1  2 

Since  the  composition  of  the  buffer  strips  is  fixed  and  Ex 
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is  determined  by  the  interbolt  strain  level,  it  is 

necessary  to  vary  E   and  hence  the  composition  of  the 

xl 

primary  strips  to  maintain  the  desired  strain  level  as  the 
bypass  loads  in  the  joint  vary  from  hole  to  hole. 

fool   F        1     [^[l-l]  -1 

It  is  assumed  that  Ev  varies  linearly  with  distance 

xl 

between   stations  17=  k-.5  and   ri  =  k+.5»      Thus 

(30)     E         =  Exik+.5  +  Exlk-^ 
xk 

Determination  of  Ex   determines  the  required  percentage  of 

xk 
zero  degree  plies  in  the  primary  laminate  at  station  k. 

Having  determined  the  joint  geometry  and  laminate 

composition,  it  is  then  possible  to  determine  the  joint 

weight  and  excess  bearing  capacity. 

B.   DETERMINING  THE  STRENGTH  OF  A  BUFFER  STRIP  JOINT 

The  bolt  load  P  is  not  carried  entirely  in  the  buffer 
strip.   Part  of  it  is  transmitted,  in  shear,  to  the  primary 
strips.   This  load  splitting  is  shown  in  Fig.  38  in  which 
P]_  is  the  portion  of  the  bolt  load  P  reacted  through  each 
of  the  primary  strips  and  P2  is  the  portion  of  P  reacted 
through  the  buffer  strip.   The  relationship  between  P^  and 
P2  is  determined  analytically  as  follows s 
Referring  to  Fig.  38, 

(3D   P  =  2PX  +  P2 
The  bypass  strain  levels  in  the  buffer  and  primary  strips 

38 


are  assumed  the  same.   Defining 

(32)  2WXD  =  AD-WBD 

(33)  2W1  =  (A-WB) 


Pl 


Rearranging  Eq.  3^  gives  an  expression  for  P,  in  terms 
of  P,  the  joint  composition,  and  the  joint  geometry. 

P    Ev  Wit 
1  _  xl  -1 


(35) 


P    2E  W,t  +  E  WBt 
xx  1     x2  B 


This  equation  is  rewritten  in  the  form 

(36)  Px  =  ^P 

where  A  is  determined  by  knowledge  of  the  joint  laminate 
composition,  geometry,  and  strain  level. 

(37)  A^  =  —1 


n   2E  W-.  +  E  W^ 

xx  1      x2  B 


The  bolt  load  splitting  discussed  above  is  dependent 
upon  the  ability  of  the  ±^5   degree  laminae  to  transfer 
a  shear  load,  F„,    from  the  buffer  to  the  primary  strips. 
It  was  experimentally  determined  that  failure  of  this  load 
transferring  mechanism  could  be  expected  when  the  shear 
stress  in  these  fibers,  f  ,  reached  a  magnitude  of  90,000 
lbf./in.   (Ref.  9) •   At  any  station  in  the  joint 

P. 
(33)      F„        =   .-,1  (  V   =   integer) 

b7}         ^Dt+45 
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where  t+^e  is  the  total  thickness  of  +45  degree  laminae 
through  which  P-,is  transferred.   Defining  Z  =  percentage 
of  zero  degree  plies  in  the  primary  strips, 


(?Q)   t    =  t  (100-Z) 

uv;  t±^5  t  100 


(4o) 


Nx  A  A^ 

■a-*  m   t  (loo-zT 

'        ' 100 


(  1)  -   integer) 


The  shear  stress  f  varies  from  bolt  to  bolt  in  a 

given  buffer  strip  joint  design.   In  all  designs,  however, 

the  highest  values  for  f  occur  at  the  first  bolt  hole. 

s 

Thus  f   determines  the  upper  limit  on  the  percentage  of 
sl 

zero  degree  plies  in  the  primary  strip  laminate.   From 
Eq.  24, 


(4l)   t-,  = 


AN 


1  MJ 


'X    [U-WB)EXi  +  ^E^c 

Fig.  4  yields  the  following  relationship  between  laminate 
composition  and  modulus, 


Then, 


(42) 


(43) 


x. 


=  10' 


20.7-(l00-Z)  [20. 7-2.31  (lbf ./in.2) 

L   ioo  J 


100-Z  _ 
100 


20.7  - 


xl 


10 


17-9 


Substituting  Eqs.  37 ,    4l ,  and  43  into  Eq.  40, 


(44) 


WlEx 


1  1 


(M-l)  4 


20.7  - 


106^ 


17.9 


From  Eq.  44  it  is  seen  that  f„      is  determined  by  the  joint 
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geometry,  laminate  composition,  and  design  strain  level. 
Fixing  the  joint  geometry  and  the  design  strain  level 
determines  the  maximum  allowable  modulus  for  the  primary 
strips  and  hence  provides  an  upper  limit  on  the  per  cent 
zero  degree  plies  which  can  be  used  in  the  primary  strips. 

This  limit  is  determined  by  setting  f   equal  to  its 

sl 

2 

experimentally  determined  maximum,  90,000  lbf./in.   and 

using  Eq.  k$   to  determine  E 

MM-l)(20.7)f 

E      =  21 106(lbf./in.2) 

\ax   17-9^)  (C^IO6  +MM-l)fSi 

Under  the  design  conditions  applicable  to  this  study, 
Eq.  Jj-5  implies  an  upper  limit  of  92  to  93  per  cent  zero 
degree  plies  in  the  primary  strips  a 

Three  other  failure  modes  of  a  buffer  strip  joint  were 
found  to  be  most  probable  under  N   and  N    loading 
(Ref.  15) •   Type  I  and  Type  II  failure  occurred  in  the 
buffer  strip  at  the  loaded  bolt  holes.   Type  I  failure  was 
characterized  by  radial  cracks  at  ^5  degrees  to  the  X  axis. 
Type  II  failure  was  characterized  by  radial  cracks 
originating  at  the  edge  of  the  hole  at  90  degrees  to  the 
X  axis.   Type  III  failure  occurred  when  the  load  bearing 
fibers  in  the  primary  strips  were  broken.   These  three 
failure  modes  are  sketched  in  Fig.  39. 

The  Type  I  failure  mode  characterizes  the  interaction 
of  bearing  and  shear  stresses  in  the  buffer  strip.   It 
was  found  to  be  essentially  independent  of  the  bypass 
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stress.   The  load  curves  describing  this  failure  mode  were 

derived  from  experimental  results  (Ref .  15) •   Single  hole 

specimens  of  buffer  strip  joint  material  were  clamped  in 

test  machines  along  either  one  or  two  sides  as  shown  in 

Fig.  4-0.   With  the  bolts  torqued,  the  specimens  were  loaded, 

and  the  failure  bolt  load  stresses  measured.   Tests  were 

run  for  specimens  with  0.25  inch  and  0.4-375  inch  diameter 

holes.   For  the  doubly  clamped  test  cases  Type  I  failure 

occurred  under  the  following  loads* 

D  =  0.250  in.  OV     =  151,200  lbf./in.2 

DXmax 

D  =  O.4.375  in.  °",      =  144,100  lbf./in.2 

DXmax 

For  the  test  specimens  clamped  at  only  one  edge,  Type  I 
failure  occurred  under  the  following  loads* 

D   =  0.25   in.      a"bx  =  111,000   lbf./in.2 

D  =  0.4-375  in.  cr       =  107,000  lbf./in.2 

Satisfactory  test  results  for  the  pure  shear  load  case 
could  not  be  obtained. 

An  attempt  was  made  to  approximate  the  shear  effects  by 
superposition  of  the  singly  and  doubly  clamped  test 
results.   The  finite  element  computer  program  ISANIS, 
listed  in  Appendix  A,  was  used  to  analyze  the  stress 
concentration  field  in  various  orthotropic  plates.   It  was 
found  that  for  a  square  plate  made  from  uniform  material 
with  a  central  hole  and  sides  at  least  four  hole  diameters 
in  length,  the  stress  field  at  the  hole  due  to  pure  applied 
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shear  could  be  closely  approximated  by  an  appropriate 
superposition  of  the  stress  fields  resulting  from  singly 
and  doubly  clamped  load  cases.   The  superposition  used  is 
shown  schematically  in  Fig.  *H.   The  key  assumption  in 
this  superposition  is  that  the  moment  reaction  which  is 
representative  of  the  single  clamped  edge  load  case  can 
be  replaced  by  a  couple  of  equal  magnitude  resulting  from 
shear  loads  applied  on  the  upper  and  lower  edges  of  the 
specimen.   This  assumption  is  really  an  application  of  the 
St.  Venant  principle  that  points  in  a  body  removed  from 
load  application  locations  react  to  the  load  applied  rather 
than  its  mechanism  of  application.   ISANIS  was  used  to 
test  this  assumption  and,  under  the  conditions  stated 
above,  it  was  found  to  be  reasonable. 

The  test  specimens  were  thin  and  hence  t*=t.   Therefore, 

(k6)      P  =  crbxDt 

For  the  double  clamped  specimen,  the  reaction  force,  Fo  , 
is  given  by 

■d         °V  Dt 
(L7)      t?    =  £.   =        bx 

Assuming  that  this  force  is  uniformly  distributed  across 

the  clamped  edges,  an  edge  stress  is  defined 

FR 
(48)   C       =   — D 

where  IX  D  equals  the  length  of  the  clamped  edge. 

For  the  single  clamped  specimen,  the  reaction  force, 
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FR  ,  is  equal  to  the  applied  bolt  load  P.   The  reaction 
moment,  m,  is  given  by 

(2f9)   m  =  P^ 

This  moment  is  approximated  by  a  couple  of  the  same 
magnitude  formed  by  forces  acting  on  the  edges  of  the 
specimen  which  are  normal  to  the  clamped  edge.   For  square 
specimens  of  side  length  /"D,    the  magnitude  of  these  forces, 
F,  is  given  by 

(50)  F/D  =  m 

(51)  F/D  =  £|S 

(52)  F  =  I 

This  development  is  also  shown  schematically  in  Fig.  kl. 
Assuming  that  each  force  F  is  distributed  uniformly 
along  the  specimen  edge  upon  which  it  is  applied,  an  edge 
shear  is  defined 

(53)  o-   =  -£- 
"DJJ  xy  /Dt 


^xy   2/Dt 

For  the  test  specimens  each  side  was  four  hole  diameters 
in  length.   From  Eqs.  ^7  and  5^»  "the  superposition  yields 

(55)    <T       =   _bx 
^'    xy    8 

Under  these  assumptions,  the  experimental  data  listed 

previously  yield  the  following  failure  states : 
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D  =  0.25  in. 
^  =0  ^bx  =  151,200  lbf./in.2 

O-xy  =  13, 875  lbf./in.2  °"bx  =  111,000  lbf./in.2 

D  =  0.^375  in. 

^xy  =  0  °"bx  =  1^4,100  lbf./in.2 

cr^  =  13,375  lbf./in.2  cr^  =   107,000  lbf./in.2 

Figure  k2   was  prepared  from  these  data  points  assuming 
that  the  ultimate  bearing  stress-shearing  stress  interaction 
curve  was  linear  for  the  graphite-epoxy  laminates  used  in 
this  study. 

Buffer  strip  Type  II  failure  curves  were  experimentally 
determined  for  buffer  strip  joint  specimens  with  0.^375 
inch  bolt  holes,  a  buffer  strip  width  of  1,5  inches,  and 
primary  strips  each  1.25  inches  wide  (Ref.  15) •   The  hole 
centers  were  spaced  four  diameters  apart.   These  tests 
were  run  with  primary  strips  composed  of  30  per  cent  zero 
degree  plies  and  50  per  cent  zero  degree  plies  with  bolt 
loads  applied  through  torqued  bolts.   These  test  specimens 
were  thin  enough  so  that  t*=t.   Tests  were  also  run  on 
buffer  strips  alone  to  determine  the  ultimate  bypass  stress 
of  the  buffer  strip  material  (Ref.  15) •   With  no  applied 
bearing  stress  it  was  found  that  the  ultimate  bypass  stress 
in  the  buffer  strip  material  was  25000  lbf./in.  .   The 
results  of  this  series  of  tests  indicated  that  the  Type  II 

failure  mode  for  these  test  specimens  could  be  closely 
described  by  the  empirical  relationship 
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(56)  net  buffer  =  -2 ±-  +  utx0 

^V1*  *2        "net  area 

O*    .  __   is  the  ultimate  bypass  stress  in  the  buffer 
net  buffer 

strip  normalized  to  the  width  of  the  buffer  strip  minus 

the  diameter  of  the  bolt  hole,   ^txo         is  the  actual 

net  area 

bypass  stress  in  the  buffer  strip  normalized  to  the  width 
of  the  buffer  strip  minus  the  hole  diameter.   Thus, 

(57)  °net  buffer  Y  =  25000  lbf . /in.2 (rr-^r) 

ind.x  «*B"1 

(58)  tx2   +      =  (W„-l) 

net  area     B 

Assuming  that  the  strain  levels  in  the  buffer  and  primary 
strips  are  the  same  at  any  station  77 , 

(59)  txl  =   tx2  =  € 


Thus, 


Ex      Ex 
xl      x2 


(60)    txo    =  = E 


2net  '  E    "  "x2  TVlT 


area    -1- 


(61)  o-   =  £r 

bx   Dt 


(62) 


ov 


25000  \-l}    -  (¥B-1)      +    Ex     (WB-1) 

For  a  fixed  laminate  composition  in  the  primary  strips, 
different  values  of  ^tx-.  produce  different  strain  levels 
This  implies  variation  in  E£,  the  modulus  of- the  buffer 
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strip  material,  with  bypass  stress  in  the  primary  strips. 
This  variation  in  modulus  explains  why  the  Type  II 
failure  is  not  linear  in  °"^x  and  °"+x    • 

Type  III  failure  is  characterized  by  fracture  of  the 
zero  degree  fibers  in  the  primary  strips.   As  reported  in 
Ref.  2,  this  failure  mode  is  encountered  when  the  strain 
level  in  these  strips  reaches  10,000  micro-inches  per  inch. 
This  failure  mode  is  mathematically  predicted  by  consider- 
ing the  presence  of  both  the  bypass  stress  and  the  stress 
due  to  Pj_  in  the  primary  strips.   Thus, 


(63) 


<6*>  %it  =  €ultEl 


(65)     P  =  V  Dt» 


bx 

_      A  cr,   Dt* 

<66>  ^i +  tuy  Dt  =  euit  ei 

The  results  of  these  tests  are  summarized  in  Fig.  ^3« 
The  Type  I  failure  line  is  drawn  for  a  zero  shear  case  and 
is  determined  from  experiment  with  a  double  clamped  test 
specimen,  the  Type  II  failure  lines  are  drawn  from  Eq.  62, 
and  the  Type  III  failure  lines  are  drawn  from  Eq.  66.      For 
the  joints  used  in  this  study,  Eq.  62  becomes 
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and  Eq.  66   becomes 
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Figures  44  and  45  describe  the  expected  failure  states 
for  the  buffer  strips  used  in  the  study  joints.   The  Type  I 
failure  lines  on  these  figures  are  taken  from  the  zero 
shear  ultimate  bearing  stresses  indicated  on  Fig.  42. 
The  Type  II  and  Type  III  failure  lines  shown  in  these 
figures  are  drawn  from  Eqs.  67   and  68. 

Excess  bearing  capacity  calculations  were  made  for 
buffer  strip  joints  just  as  had  been  done  for  non-buffer 
strip  joints.   In  the  case  of  the  buffer  strip  joints, 
however,  only  0.25  and  0.4375  inch  holes  were  considered 
since  Type  I  failure  test  data  was  available  only  for  these 
hole  sizes.   The  results  of  these  calculations  are 
presented  in  Figs.  46  and  47. 

C.   DETERMINING  THE  WEIGHT  OF  A  BUFFER  STRIP  JOINT 

The  weight  per  inch  of  chord  of  each  buffer  strip 
design  was  calculated  just  as  had  been  done  for  the  non- 
buffer  strip  joints  by  multiplying  the  cross-sectional  area 
of  each  joint  by  the  density  of  the  NARMCO  52O8/T30O 
graphite-epoxy  material  used  in  the  study.   The  variation 
of  joint  weight  with  primary  strip  laminate  composition, 
bolt  hole  size,  and  number  of  bolts  is  shown  in  Figs.  48 
and  49. 
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IV.   DISCUSSION  OF  RESULTS 

A.  N ON -BUFFER  STRIP  JOINTS 

The  following  generalizations  about  non-buffer  strip 
joints  were  found  to  be  valid s 

1.  For  a  given  hole  size,  the  joint  weight 
decreased  as  the  percentage  of  zero-degree 
plies  in  the  joint  increased. 

2.  For  a  given  hole  size,  the  fewer  the  number 
of  bolt  holes  per  unit  chord,  the  lighter  the 
joint. 

3.  The  smaller  the  bolt  holes,  the  lighter  the 
joint  could  be  made. 

b.  The  smaller  the  bolt  holes,  the  greater  the 
range  in  number  of  allowable  bolt  holes  per 
unit  chord. 

5.  For  a  given  laminate  composition,  the  smaller 
the  bolt  holes  the  larger  the  minimum  number 
of  bolt  holes  per  unit  chord  required. 

6.  The  smaller  the  bolt  holes,  the  larger  the 
allowable  range  of  laminate  composition. 

7.  For  a  given  laminate  composition,  the  smaller 
the  bolt  holes,  the  larger  the  excess  bearing 
capacity. 

B.  BUFFER  STRIP  JOINTS 

Observations  1-6,  above,  are  also  true  for  buffer 
strip  joints.   The  excess  bearing  capacity  of  the  buffer 
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strip  joint,  as  seen  in  Figs.  4S  and  49,  is,  in  a  gross 
sense,  independent  of  hole  size  and  more  heavily  influenced 
by  laminate  composition,  the  number  of  holes,  and  the  load 
condition. 

C.   COMPARISON  OF  NON -BUFFER  STRIP  AND  BUFFER  STRIP  JOINTS 

In  Ref .  16  it  is  explained  that  the  bearing  strength 
of  bolted  plates  is  higher  when  the  bearing  loads  are 
applied  through  torqued  bolts  than  when  they  are  applied 
through  untorqued  bolts.   Since  the  failure  modes  of  the 
buffer  strip  joints  were  derived  from  experiments  in  which 
the  bolt  loads  were  applied  through  torqued  bolts,  and 
since  the  failure  modes  of  the  non-buffer  strip  joints 
were  derived  from  experiments  in  which  the  bearing  loads 
were  applied  through  untorqued  bolts,  this  may  explain  at 
least  part  of  the  apparently  higher  excess  bearing 
capacities  available  with  buffer  strip  joints.   Buffer 
strip  joints  generally  weigh  more  than  non-buffer  strip 
joints.   The  fact  that  buffer  strip  joints  require  fewer 
bolts  per  inch  of  chord  than  non-buffer  strip  joints  can 
be  used  to  offset  some  of  this  weight  difference  if  bolt 
weights  are  included  in  the  net  joint  weight.   The  reduced 
number  of  bolts  per  inch  of  chord  possible  with  buffer 
strip  joints  should  also  reduce  joint  fabrication  costs  by 
reducing  the  number  of  drilling  operations  required. 
Buffer  strip  joints  can  be  constructed  for  a  larger  range 
of  laminate  composition  than  non-buffer  strip  joints. 
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V.   CONCLUSIONS  AND  RECOMMENDATIONS 

The  design  methodology  used  in  this  study  is  shown  to 
be  capable  of  producing  workable  joint  designs.   The  wide 
range  of  weights  and  excess  bearing  capacities  exhibited  by 
the  different  joint  designs  indicates  that  the  joint 
efficiencies  achieved  by  geometric  substitution  of  advanced 
composites  for  conventional  structural  materials  were 
probably  minimal  when  compared  with  those  which  would  be 
achieved  by  designs  which  took  advantage  of  the  special 
high  strength  and  high  modulus  properties  of  advanced 
composites. 

Under  the  design  conditions  adopted  in  this  study, 
buffer  strip  joints  were  found  to  be  stronger  and  more 
cheaply  manufactured  than  non-buffer  strip  joints.   These 
advantages  are  offset  by  the  increased  joint  weights 
characteristic  of  buffer  strip  joints.   In  spite  of  this 
weight  penalty,  it  is  felt  that  the  high  excess  bearing 
capacity  and  integral  crack  stoppage  capability  of  buffer 
strip  joints  makes  them  promising  candidates  for  aerospace 
applications. 

It  is  felt  that  Figs.  31-36  and  4-6-49  can  be  used  to 
compare  various  design  proposals  and  to  estimate  the  costs 
of  variation  in  laminate  composition,  hole  size,  or 
number  of  holes.   No  attempt  was  made  to  determine  the 
effect  of  the  design  limitations  summarized  in  TABLE  I 
which  were  placed  upon  allowable  joint  geometry  and 
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composition  by  such  factors  as  manufacturing  considerations 
and  fitting  interface  requirements.   It  is  recommended 
that  the  effect  of  these  restrictions  be  determined  by 
an  analysis  similar  to  this  one  with  the  restrictions 
removed. 

It  is  recommended  that  application  of  the  buffer  strip 
technique  to  critical  components  be  preceded  by  further 
experimentation  to  more  accurately  determine  the  behavior 
of  buffer  strip  joints  under  shear  loads. 
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FIGURE    2.       PERMISSIBI£   JOINT   CROSS    SECTIONS 
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FIGURE   3„    VARIATION    OF   SECANT  MODULUS  WITH   STRAIN    OF  NARMCO 
5208 /T3OO    (+^5  DEG.)    LAMINATED  MATERIAL  AT  ROOM   TEMPERATURE 
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FIGURE  5.   BOLTED  JOINT  APPLIED  STRESS  DEFINITIONS 
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FIGURE    7.      ULTIMATE   STRESS    INTERACTION    CURVE   FOR   A 
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FIGURE  3.      ULTIMATE   STRESS   INTERACTION    CURVE  FOR  A 
ONE   IN.    SQUARE   PLATE  OF  NARMCO   5208 /T300      O/j^l 

MATERIAL  WITH  A   0.25   IN.    DIAMETER   CENTRAL  HOLE  AND   30 

PER   CENT  ZERO   DEGREE   PLIES 
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FIGURE    9.      ULTIMATE   STRESS    INTERACTION    CURVE  FOR   A 
ONE    IN.    SQUARE   PLATE   OF  NARMCO   520S/T300    [0/+45I 
MATERIAL  WITH  A   0.25   IN.    DIAMETER   CENTRAL  HOLE   AND  ^0 
PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE   10.      ULTIMATE   STRESS    INTERACTION    CURVE  FOR  A 

ONE   IN.    SQUARE   PLATE  OF  NARMCO   520S/T300    [0/+45J 
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FIGURE   11.      ULTIMATE  STRESS   INTERACTION    CURVE  FOR  A 
ONE   IN.    SQUARE   PLATE   OF  NARMCO    52OS/T30O      0/+45 
MATERIAL  WITH  A   0.25   IN.    DIAMETER  CENTRAL  HOLE  AND 
PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE   12.      ULTIMATE   STRESS   INTERACTION    CURVE  FOR  A 
1.5   IN.    SQUARE   PLATE   OF  NARMCO    5208 /T30O    [o/+^5 
MATERIAL  WITH  A   0.375   IN.    DIAMETER   CENTRAL  HOLE  AND 
10   PER   CENT   ZERO   DEGREE   PLIES 


6k 


m 
En 

X 

CD 

cc 
in 


0.375    IN.    DIHM.    HDLE 
20%    ZERO    DEB.     PL  I  E5 

REL.    TD   X   AXIS 

—  FRILURE   RT  90   DEE 

FRILURE   RT   HS   DEE 


5IGMRXY    <P5I*I0+3J 


S3       B3       IS 

—     rvi 


5IBMRTX    <P5l*l0t3; 

FIGURE   13.      ULTIMATE  STRESS   INTERACTION    CURVE  FOR  A 
1.5   IN.    SQUARE   PLATE   OF  NARMCO   5203 /T3OO    [0/+45] 
MATERIAL  WITH  A   O.375   IN.    DIAMETER  CENTRAL  HOLE  AND 
20    PER    CENT   ZERO   DEGREE   PLIES 
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FIGURE   14.      ULTIMATE   STRESS    INTERACTION    CURVE  FOR  A 

1.5   IN.    SQUARE   PLATE   OF  NARMCO    520S/T300     [o/+45  ] 

MATERIAL  WITH  A   0.375   IN.    DIAMETER   CENTRAL  HOLE  AND 
30   PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE   15.      ULTIMATE  STRESS   INTERACTION    CURVE  FOR  A 
1.5   IN.    SQUARE   PLATE   OF  NARMCO    5208 /T3OO   ["0/+45I 
MATERIAL  WITH  A   O.375   IN.    DIAMETER   CENTRAL  HOLE  AND 
40   PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE    16.      ULTIMATE   STRESS    INTERACTION    CURVE  FOR  A 
1.5   IN.    SQUARE   PLATE   OF  NARMCO   5203 /T300    [o/i^j 
MATERIAL  WITH  A   O.375   IN.    DIAMETER   CENTRAL  HOLE  AND 
50    PER    CENT   ZERO   DEGREE   PLIES 
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FIGURE    17.      ULTIMATE   STRESS    INTERACTION    CURVE   FOR   A 
1.5   IN.    SQUARE   PLATE   OF  NARMCO   52O8/T3OO    [o/j^i] 
MATERIAL  WITH   A   O.375   IN.    DIAMETER   CENTRAL  HOLE   AND 
60   PER   CENT   ZERO   DEGREE  PLIES 
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FIGURE  13.   ULTIMATE  STRESS  INTERACTION  CURVE  FOR  A 
1.75  IN.  SQUARE  PLATE  OF  N ARM CO  52OS/T3OO  [o/+^5] 
MATERIAL  WITH  A  0.^375  IN.  DIAMETER  CENTRAL  HOLE  AND 
10  PER  CENT  ZERO  DEGREE  PLIES 
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FIGURE   19.      ULTIMATE   STRESS   INTERACTION    CURVE  FOR  A 
1.75   IN.    SQUARE   PLATE   OF  NARMCO   52OS/T3OO    [V+^l 
MATERIAL  WITH  A   0.^375   IN.    DIAMETER   CENTRAL  HOLE  AND 
20    PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE    20.      ULTIMATE   STRESS    INTERACTION    CURVE   FOR   A 
1.75   IN.    SQUARE   PLATE   OF  NARMCO   52OS/T3OO    [o/i^l 
MATERIAL  WITH  A   0.^375   IN.    DIAMETER   CENTRAL  HOLE  AND 
30    PER    CENT   ZERO   DEGREE   PLIES 
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FIGURE    21.      ULTIMATE   STRESS   INTERACTION    CURVE  FOR  A 
1.75   IN.    SQUARE   PLATE  OF  NARMCO   520S/T300    [o/l^l 
MATERIAL  WITH   A   0.^375   IN.    DIAMETER   CENTRAL  HOLE  AND 
^0   PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE   22.      ULTIMATE  STRESS   INTERACTION    CURVE  FOR   A 
1.75   IN.    SQUARE   PLATE   OF  NARMCO   52OS/T30O    [0/+45J 
MATERIAL  WITH  A   0.^375   IN.    DIAMETER   CENTRAL  HOLE  AND 
50   PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE  2k.      ULTIMATE  STRESS  INTERACTION  CURVE  FOR  A 
2.0  IN.  SQUARE  PLATE  OF  NARMCO  52O8/T3OO  [0/+45] 
MATERIAL  WITH  A  0.5  IN.  DIAMETER  CENTRAL  HOLE  AND  10 
PER  CENT  ZERO  DEGREE  PLIES 
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FIGURE  25.   ULTIMATE  STRESS  INTERACTION  CURVE  FOR  A 
2.0  IN.  SQUARE  PLATE  OF  NARMCO  52O8/T3OO  [0/+45] 
MATERIAL  WITH  A  0.5  IN.  DIAMETER  CENTRAL  HOLE  AND  20 
PER  CENT  ZERO  DEGREE  PLIES 
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FIGURE  26.   ULTIMATE  STRESS  INTERACTION  CURVE  FOR  A 
2.0  IN.  SQUARE  PLATE  OF  NARMCO  5203/T300  [0/+45] 
MATERIAL  WITH  A  0.5  IN.  DIAMETER  CENTRAL  HOLE  AND  30 
PER  CENT  ZERO  DEGREE  PLIES 
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FIGURE   27.      ULTIMATE   STRESS   INTERACTION    CURVE  FOR  A 
2.0   IN.    SQUARE   PLATE   OF  NARMCO   5203 /T30O    fo/i^i] 
MATERIAL  WITH  A   0.5   IN.    DIAMETER   CENTRAL  HOLE  AND  ^0 
PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE   28.      ULTIMATE  STRESS   INTERACTION    CURVE   FOR  A 
2.0    IN.    SQUARE   PLATE   OF  NARMCO    5208/T300     [0/^5] 
MATERIAL  WITH  A   0.5   IN.    DIAMETER   CENTRAL  HOLE  AND   50 
PER   CENT   ZERO    DEGREE   PLIES 
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FIGURE   29.      ULTIMATE   STRESS    INTERACTION    CURVE  FOR  A 
2.0    IN.    SQUARE   PLATE   OF  NARMCO    5208 /T3OO     fo/i^i] 
MATERIAL  WITH  A   0.5   IN.    DIAMETER   CENTRAL  HOLE  AND   60 
PER   CENT   ZERO   DEGREE   PLIES 
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FIGURE    30.      EXCESS   BEARING   CAPACITY   CALCULATIONS 
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TABLE  I 
SUMMARY  OF  DESIGN  CONDITIONS  AND  ASSUMPTIONS 

1.  The  joints  are  made  from  NARMCO  5208 /T30O   0/+^5 
graphite-epoxy  laminated  material. 

2.  Skin  thickness  varies  linearly  within  a  joint. 

3.  All  bolt  holes  in  a  joint  are  of  the  same  diameter. 
4-.   The  interbolt  strain  level  is  300°  micro-in./in. 

5.  In  the  theoretical  developments  for  both  buffer  strip 
and  non -buffer  strip  joints  it  was  assumed  that  only 
tensile  and  shear  loads  were  to  be  carried. 

6.  Each  row  of  bolts  reacts  an  equal  portion  of  the 
applied  tensile  load. 

7.  The  applied  shear  load  is  reacted  by  the  inboard  row 
of  bolts. 

8.  The  minimum  number  of  rows  of  bolts  in  any  joint  is 
three. 

9.  Wing  taper  is  disregarded. 

10.  The  inboard  row  of  bolts  is  in  all  1^5  degree  laminate. 

11.  The  maximum  joint  length  is  ten  inches. 

12.  In  the  non-buffer  strip  joints,  there  is  a  four-hole- 
diameter  spacing  between  adjacent  rows  of  bolt  hole 
centers. 

13.  In  the  non-buffer  strip  joint,  the  laminate  between 
the  inboard  and  next  to  inboard  bolt  holes  must  contain 
at  least  five  per  cent  zero  degree  plies. 

lb.      In  the  buffer  strip  joi   s,  the  buffer  strip  width  is 
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four  hole  diameters.   The  primary  strips  are  each 
3*335  hole  diameters  wide. 
15.   Weight  and  excess  bearing  capacity  calculations  were 
made  for  assumed  load  conditions  N   =  20,000  lbf./in. 
and  N^  0. 


103 


oooooooooooooooooooooooooooooooooooooooooooo 

ZZZZZZZZZZ2ZZZZZZZZZZZZZZZZZZZZZZ2ZZZZ22ZZ2Z 

<<<I<C<<<<<<<<<<<<<I<<<<<<<<<I<I<<<<<<<<<<«i<<K<<<i 

*  •«•  CO  uu 
■K-                                           -H-  cOCOLU  — <    •       CO           CO           CD 

*  #  Zaia;  m      11  O  «z         Z            X 

*  »  3:    2:  ooti-           x       <co<        <        joiu 

*  #  lil  III  — 1|— CO  f-  qocjuj  «uj  -jqch- 
■«•  ■«•  _j  _j  1—  coz  _)-J<2:  (—2:  —'U.< 
■W-O  LU  *  CD  CD  ►-'Z  •  z  K-  O  oz  •  3  a: 
#3  1—  tf  OOCNJ  O  CO  •  —.  Z_J_J-«  LU-*0  OUJ 
#»—•-•                         *  CL      CC  CO                Z    »cOZ                         <            II  CO      UJ      OOZZ 

*  z  •«•  o-  o.  h  ouuujt-'  q  »s:_i  n  >uj  11  q:  q>— >uj 
■»■  <     •—                    ■»•  -»     OQ_ar<         lu     a:a.<r     coor     uu  •  ca-~ o 

*  u_             •     ■*  or    or  co— »o        >i—  cc        co    oujj:>i-azQi<j 

■«■  2                          «CO       •»•  LU       UJ  wN- 4cO>|_  o0|—            X       HlaHZ       — «*-0<_)XO 

*  ►—     UJ      CC<MK-      *  a.      a.  <-*     act          coco              <i—  cut—   •lui—  COh-     COH- 

*  x     or-z     #  •  <\ico<<x2:lu    co     uj     o     iznazziiiKUj 

■8-  z     i—     cocmju     #  o     o  x     wOQujZlijuj     co     — <o>-     Z<     occ-iccQ 

fl.  _i                   CO— «2!       Ve  CC       CC  <.<S)       JZJ<ZZO             O—t          «UJ          •<_)>— Z       UJ 

#<     >     ui     m     #  <<  2:»—x     xcd_i<:*£  »Ci— zaoorcocoor     co     ct;co 

■H-  or      rD      U-Z.J      -ft  OO  <QOOQ.JO^I-      —•O'-'OujQCDLU        ►OX) 

•#  1—  or         o^Lu     #  —i  »2:ujcoor     cli— •        en     oro-i—  cx:<ri —  co_iOi— 

■s- cooq     cc            -a-  LU     UJ  lux— 1—     Q-O     xoco     oi-o<a.o<     <o:olu 

•fr            UJ      Q.-JO      *  2      Z  Z<      <X      •—  OHH  I—  c0<0a£0      -J  O  O  — '  LU  LU  CO 

*  QOI            Qm       #  OO  21    »CtK-— JQ-t—            Z1— 'QcOt—  •—  oO       ►—  h- H-r*J> 

->  2:>—ct  »>oa     *  •«—  co »—•-<< OQ-  ••— j»-"    jmQQh <ujq    •—        z 

■X  <CLCjcOcOIO      •*  co      JZ2mo;OZ<0    •           cOZ      UZWZOQ< 

*  ohh     Oct     *  h-   »<uj     urn-ori— xa.x_JZ  — imq a: ►—»—>—  t—<o 
■K-cooTorZ     cOH-      *  2Tco-*ocoujOt—  <c?     <<<         <o  o 
•H-cOl—  UJUJQ      O      -*•  LUl—  c£Zt—  H-cOQoruJcOSIS:      OQOU-IIOJJQ 

<  #UJOQ-£lil'JJI      ■»•  2:ZLUOZ<r'—cOH-      CO— 'Ct:cOZ<t_J      UUZ<      < 
#c£cO       UJQf—  H-       ■»•  UJ'-'t— Oi-iS:      i—COl—  X       LUw      O       >l— I—      XI— O 

x               ^(_N-onjo<a:     ■*  —  _iO<i     o     co        uj<t  »x     co_jujOujlucO'3Z_i 

_              ^.  (/>    ^luoxo    #  m  uj"is:u."5ozoiujoiozh- luz    oacttxzujujco 

q-                    -ft-       or                Q           ■*  — •  O      m<ZZ           O      or<LUorcDH-h-<      I— •— 

Z                       -it  LL.LUcOOO-<Xm-*  •■  U.LLU-       LLClLU<<LUU_'—  OLULUOO       COCOLUh-CO 

uj              #qx— oai-N*  x  ooooroosujjcooh-— "xsccu.0       2:0— «s 

o_               #     1— coor  coo— «c^-*  m  uj    or     2:0.        <o.i—    o     Z-J_i    zco< 

o_                ^uj^vf-— -t-3— •■«•  —      «■  ora:a:cQQt|_o         _jcta:o     ou->     <<o     zoi 

<  ■«■  h-uj_iLu_jco        -M-  vt     m  ujujujsiujo     — ia:_jujoa:co  11     oco— *-*  11  cooo 

.^.  <      <5IClO— l—J-M-  <      »-•  cDCQCOXaQcO  II       0»—  cOUJi—  ZQ>OZl- hZ«OQ 

^.  i—  u.z<    q-<>-'-m.  o    o  srssiz's:— «     11  u.3s:t— o<_jqco<— ••—'-•       cc 

*cOO<la:U-      ujo:-«-  00      -•  UJXXX      X                       XZcoluKO      UJZZl ujQ- 

^            <ojoa#  >-    —  jzzz    z                  z«-<szcq<Zmmzzi 

•S-UJQUJCL       <       <■*  CD  Q      CO                                                                            •-*»—    • 

*  XUJIOZ>0      #  <  <      UJ                                                                        |-      CO 

*  |-cOf-cOO<H-    ►•*  •-*           HOUa:  Q           >           Z           Zt-Z 

*  o    •  —  —* Z      -J-i*-  qC_ii— <-JCDi—  Q.      _j          co          — *          +XO 
•M-coa_co     h-     cl-j-m-  <iuj-5  2:cjclco  Of-         H-         i-         >a-> 
*UJ2I_JO<UJO  — -M-  >zzzzzz  z     z         z         z         odzh  • 
*NO<ZOIOOO*  ""^^^ 
#>0-<~~  H-—     •*  co  T-.52 
•a-  _j     qtcou,     _j  •■»■  ct  ilz^ 
*<>ujOmi-q.S*  C            uj  qh-oo 
*ZQk     Q<         ^  UJ            h-  H^°ti! 
*<a<aa    coco*  a           lu  ^rR.,, 

*  CO S: O  2: Z OLD*  UJ                 2!  Z^c^t^ 
*2I           X      hZZ#  LU  Sm^2 

m*o:<muj     Z0--5*  Q     <  ^.L_L_ 

z*ozo-s:co<rx     •«•  co    or     o.  •—-£!—*- 

co*ct^a:f-             co*  a:     o     2:  Z     ouoo^o                in     o        in         o 

— .-»•  Q.COI— zcococo     *  <i             lu  2TLn— ^cNjroi-o                .-o     >t                     in 

•«•     zaaj-ujMQ*  0    lu     -1  x  1   1   l   •   1   »                 1       '                    » 

X-H-cOLUXSIZ-JZLU*  _J      CD  _J^s0-»-O-«-O                    -<      ^           •-*           ^ 

<I*-<2.I-UJ<1_I<;0*  I-      I-       O  O           — -^rslfM                     m      ro           <*            -T 

cc-vr  X'-'ct—ii/^'-'too*  x    —»    or  o 

0*HQQUJ"HO|-,O*  Q.      I—      Q. 

x*                            -*  z 

or  -* 

OOOOOUOOOOOUOOOOOOOOOOOO'-JOOOOOOOUOOOOUOOOOOO 


104 


oooooooooooooooooooooooooooooooooooooooooooooooo 
in  so  r^  en  o^  o -^  <^  r^  vt  tri  so  r^  en  (^  o  <^  ™  en  ^  in  o  r^  co  cr  o -^  <n  rn  vt  i^ 
^Nt^^Nt-ininu^inininininininvOvO^^sOvQ^^ONOvOf^f^f^h-r^r^r^f^^r^aDcocococoQOascoTO 

Z2ZZZ22ZZ2ZZZ2ZZZ2ZZZ2ZZZZZ22Z2ZZZZ2ZZZ2ZZZZZZZZ 

<<<t<<<i<<<<<<<<<i<<<<r<r<<<<<<<<<<<<:<<<<<<<<<<<<i<<<< 

—    —    —- - u_     cc  z 

lu        a:     a:     QCa:     z_J  2:                                            •  2: 

_l                  _J            O       O       <KO*-"0  LU                                                            ZC£    •            Z  UJ 

<  cd  o  o  uua  Q.  -J  mOZ  OV)  _j 
h-i  OOO  —  ^LULL.  CO  OU-2:  >— _J  CD 
CC              cC                       —          nsIhhoo  o                                                Z      r>          oo<t  O 

uu            o.        z     z  »t— t-        •-•  a:        —                             lu  •_ i        2«-i        — «  cc     — 

1—                      <«<ozzn  a.        o                                20        <oc          •  a.     uu 

<  QC            •-•    «.-«ce»-«i-t       22  >-•                                            <f:SO            Q.LU       LULO  (/) 
S                 'XI           OOQt^OOO    •  <LU  cC            Q.                                               O                 XH-       COLU  CC      h* 

51             Q.             LU  OC  LU  0~5  ~3  Q  »-••—  LU             O                                               LUZLU             LU<CO       —*  LU       3 

uuo                  t— Of-o        zlo^o  a        cc~    —                 >i<it-           shch  a_     it:    ki-i- 

ooa:        <^>        cucdq:     lulu"— >lu>  i — i     _j                   o     <        -J     zi—ce  o     ~z.~z.~z 

ou_<—     Q         <o<a:xx     t—  lo  t/i         o<     <                    cau-it-»        <iouj     uu  oo     O     lululu 

x     o     cc        o     o<r»— i—  »ce  q        x>-<     •—                  <coa:        s^iih-q.  o     .j     2:2:2: 

zsorn     <        — ex— _i        ix<lu  cc        1— a:     a                         a.        oiQ-Luao  cc     o     lululu 

UJ            O                  <t       GHI-OUI-  <            CCLU       LU                            LUOO            LUO_)Z(X  <         »        _J_J_J 

uok   •                 h-JKQ.«H     <i  o         Ct-     1—                     xlucc  —     xoclu     a.  oarcc     LULULU 

LU<X       I—             ZOZ^»             <OOZ  «-»<       <       -»-»  — -f—  LUQ.O0  —  t—H-       LU  LULU 

Q._J<t       -5           — .Q->-.      OQO^"-"  !—                 S       2       _I_)_J_J      ZCL-JoO      QcCcC<-  _JLDt—       t-H- H- 

>3J      www           0-Qi>l<<>-i      Q  <           — •      — ■      — <a<<<LL      «JUolO<Z  LU2;Z      zzz 

h-O'-'               "i     naiuaaxQ:  2:          «o_ jo— )>-<•— i,-<mO'"    ^<mwu.     .—  zx>xj    •— ••— •  •— • 

_j                          X     lu_i_iZluO  Z          O  *-•  <H-.<rcx  at  ococ     — ujoC-iQ-Z     002:  ZO     OOO 

uj<   •                 lui— Lua:         ►—(—  O  LUQ,t-iQ.^-.ujujujLU(ri_JXLUixo<QUJ<  o     a.o_o_ 

►— O^)                         XOXOLULU       WO  OCtOCt-t—  f-t—  H-       h-(—  f-UJQC:       LU'-'-J  Zw 

<  lu  t—  2t-ojns>  ..a:  LUoiLU  <<<<>>—  <i~i—  >o0h-  o  — s  — t  — 1 
zlu1—  lu  qhi- ijjcouj  — >i—  i-H-H-2:2:2:2:_iz)Z'5:<a_jr5a:i—  —  *-•>•  <<i< 
— 'cdh-  u__jll  i—  x  oo<o<  zz*->  2:iJo_i-»Lur3  mt-r-  qqo 
2:     a;               o     Qzu_u_i^>Lut—  miosi/isuouoO  »    o    —*<z     o-O.  .—<i:.-i     ooo 

<  LU  CC  mOO>I-  — »  Q.'— •  1— •  whmm  -»0^-<O  2i/)02  »0>UJZ2Z 
jqq,                  Qt-LUOLU                 U0<    ••  CM            o«—  O— -OO-Q-CLQ.    -V~    •  Q. p— < U. a. <S) cc •— •  in>— <l— *LO 

h- o           LUh-i—  \—  ujh-t—     zo  •        (X.     —•    -oooowj^OQ-aiiiuja  •u_>-x»    t— lu 

lu     cc            co-do"*— jzzuj^a:  o     lci— ^o-ooLccacoia:— 1—  1  ceo     xz     2:  Omo     a:x> 

OLUQ.      — .      2:ZLUZOLULUl— OLU  -<      UJOOO-hOI-I-I-I-O      \—CC    .t-i«i_lO  — *(—  lu  1  doj 

a:        irMUD»->>-zzz<^N  ll     cooojcti-ccoooO'-tZLcoi-LL    o<°^  u-zz    a—Lu 

a:<<      i-._jZq      D<OOZO  r-      S«-3i-<l-^IU)Ta:   ►uj^OU-Qi'-.H-u.  ►UJZQU.UJ3 

lu    z      »<o    atoocc     o-a-*OH  ••    d«qoo:Om(-wi-ii-k>-iujqiq:  <taoz        i- 

colo>—     oo<i-aDOa:220oo  Ln     z     ox     x— a:-— ain-i-z^'i-au.H-LUQ  «moh     z 

zujs      •«zoHO<coa:    z  -•        oSH'^ih    o    o<^-lu    ceo        i-lu  in        ic<r<< 

3m<I       lAQi'-UGUJOUOUJ  fMUJ_J    •       CC  -  a^Q^Q  — 2ILU       QO      Q-J<l-  -"•"tl 

-^i_    i      ^<o      <  I  O  I    I  OI^  «-J<O^OzOiiJ      LU            ••H-UJ—     LU<2<  — <ZZ|- aCoia; 

Or>"5XcC>CLX>Ol—  ►-•  OICD— .LU-    -^O—'LO  —  <yo-»0  —  Z1^             LO"-1       —I  LULUZOOO 

o<ce    o    ^     rii-X5-J»-_i<X)'*oa:LU3  sixlulllulu 

JQp'^     "►  a:-*uj^:z-~oo—    —1     i-q.*h     *-x    luloo  lulus 

LUCQ.        X  <.cCh-  QDJmI-I-  •—  I—  —  OlUOOl—  JQ.I-I-  O-J  _I_JLU 

_]^^     m  o«Z0-0-0^03q:-Z0wj0<I<  LULU_j-«(\jm 

zJn      -  >2:«>luq.luzzzzw    ozo<izs3o 
in 


cc 

LUh-       >t 


o 

I 

LP, 


VT 

3 

a: 

<        m 

0 

mom 

OZ'-Hf^J 

-4" 

inr^f^ 

2:  1    1 

l 

1   I    1 

H-O-^-^ 

O 

-^«oo 

Z-J      ^ 

IM 

•Tint*- 

--a 

00 

(S) 

Ot/10 

LU 

IH 

1 — 1 

l-ZZ 

■— 

a:<i3: 

■x 

Oi-o 

LU 

^Z 

a. 

ccz^ 

c 

ooz 

a: 

LUOO 

a. 

_i 

<ZlAOO 

0 

0 

0 

0 

0 

0 

>^2:oto 

rv 

4* 

in 

0 

r^ 

CO 

<xz>  1   1    » 

1 

1 

l 

1 

i 

l 

LU—J^nO*^ 

— * 

r-i 

— 1 

fH 

#— * 

r—t 

H-O             — < 

(M 

m 

<r 

in 

0 

f— 

<o 

2; 

^0 

Q 

a: 

<r 

O 

h- 

<M>0 

ZNtmm 

LU   | 

1    l 

2:— <mm 

UJ 

in 

LU 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


105 


oooooooooooooooooooooooooooooooooooooooooooooooo 
rn^Lo^or^aoo^o^co^^LOvc^covj^o— 'C\irn^tr\vOi^coa^o<--c\j<^ 

ZZZZZZZ2ZZZ2ZZZ2ZZZZZZZZZZZZZZ2ZZ2ZZZZZZZZZZZZ22 

<<<i<<<t<<<<<<<<<<<s<<<<<<<<<<r<<<<<<<<t<<<<<<<<r<<<i<< 

00        C/)  O0 

— •       LU  OO  •  CC 

oOX      •-.  cCcC      I—        •  O  I —  ) —  I —  I— lu 

-j<r     i—  luuj    o    h-        un  z        z        z        z> 

<t        a:  rNit-si     uj     o         i  —  lu        lu        lu        lu< 

— tx     uj  2:  (Dec     uj         — <  O  21         21         21         2I-J 

ct        a.  uj        0000a:— •     a:     >>*»  o  uj        lu        lu        uj 

QCLU  O  _J  i-"-HJJQ       hh  •  LU  LU  -H  _J  _J  _J  _JO 

LUI— O       Qt  CD  rvJ  Q       Q_JoO>X  Q.  •  LU  LU  UJ  LUZ 

CQ<LU      a.  O  •    •      >  ZOLU<l—  >  X  CC      O 

zji^        <        oc        1— 1— lu     oxo<uujS  \—  <  a.        u.        a.        u_>    i— 

3     <r     luZ         a.         ooqcujia     -4-         cc     Q  — S  OOO        O— 1 

zoco     00^  lull<x  t  lu  1  xoooz  uj        o^-  q 

m        02:        cc        occc     t—  — "X— •    zluc£<  h-        m  00        00        00        oo>     uj 

ZQ-2I       X<I  UJ  >— ««— too      n}-I— cOX<Q<I  <  »D-  "  hi  m  H-.LL      O 

OOLU      3-J  Q.  QQI-Z  H-  UO  Z  XI—  XXX  Xt-.      LU 

H-a:_i  z«  »z  iao<    «*■  i~i        <s:  <        <        <        <o    uj 

t-H-CO       K-t—  OO  >XUJ       _l— '-JCD^X!—   I  2:  2Z<  LU       Z 

<CO      Z3  Q  Z    »0      O        I  0-Z— <  <  ^_J  -J  -J  _)  -JCL 

OXQ^^UJQ.  a£  ZZQQ-O    •oZ^_JH-.,t-\  _j  aC  00     00 

hi-q.hzz        <        h4i_q.oo     a.     >-«cn<o  luoo  <i 

U_Q£      XUJH<  O  Zh.2loZ        •      ~3    »0  CC  CO'— 1  a  o  o  00 

— «CJUJ<1_1  •     •Uai-"-H>_Q_JQ       _jlf\  LU  2IX  I—  I —  1 —  I— I—       <M 

I—       X      LU2!  Q.Q.O  Q      UJOUJ'JJO  I  a.  31— 

ZcC*--i      a  O  0O0O      UJQ      Gh-OZXU^  Z  — »  —I  —1  -JO      O 

luo        Da        oq        mh  »xo:ujc£U-     mi-     <r  00  z  lu        lu        lu        ujlu     z 

QLLSTO'-ULL,  Q-  QDQ.t-<K«ZJ      Z  Q  UJ— '  oi  CC  CC  CCQ      < 

— «      CLUh—  Z  i/5      Oh-OO1— 'O    «hi    •  CC  O.  'JJ 

Qi^<Q  h    h-h    ►  LU       ZLO       _l  <T  >UJ  —  -»  — »  -~LU       — « 

LULULL<ZLU  OOoOOoOh-    «-(-O.Q|-"-iQO  O  H<t  OOO  OZ 

H-oO     CO  »—h-  h-.^-,      ►-.zoozooa:      x<o  z  lu  uj  UJ  uj  UJ 

<3UJ      2I<  XXXX—i^.h-.      <oO<Q  O  LUhh  a  Q  Q  QoO      a. 

z.     _j_i<i^i  <<h-<uxo  »o»-.    _jz  3        h-s:  —       — '       *~       —  <    >■ 

hh«0«1_0  O       "3<~50.       XX       m  I—  <<  I— 

XoOZ'-'      O  X>-CQX  oOh-<t      —I  Z-J  z  z  z  zoo 

<tuj<ra:<_j  lu>luh-.z     uj<oo  t—         — •  OOO         OQ     o 

_JLU       LU       <  ZZ    »ZI       IQM2li-iliJ  <-0  21    •  OO*—       t/)Ht       00—.       00— >cC       CCut 

cvlu>-c£0  •  <<t—  <>-<(—     0<h-i— lu  <         <0         txooH-ctooi— ctoot— aiooi— <r     <iu 

noko    00    —»  z  X"5        zgc:  uj        _jz— *    ujuj<LULu<rujuj<ujuj<o    ua 

lui—  2!u.UJUJ      ir>  ZZ  —  ZZZZt—      ZOLUO  -J  -4-      (flZH-fflZl-CCZHcOZl-  > 

_jo  cd—'    —1       ooooooo>—ujoh-ouj  •    s^zr^zsyzs^zaj    31- 

<wooujr-4     |_      cnj  -0  JI  ZQ  H-  O      30UJ0oUJ0OUJ3Ouja      lu 

— ,    «x    Oct    «-«        cccc    ccdccd    1—  ct:H-<  <  u.    z—"-,z— i-^z— ihizmh>    zlu 

CC<.       }—CC>—  UJ  LULUOUJLULULUH'       LUOt— <  •»  XQC       XCt       XCt       XoiK-  I— 

LUh-<      lu      Q-  _j_jlu_Jh-._jh-.ZZ_Juj      X  uj  rouj  -Jt—  O— II—  O— II—  O— II—  O  X< 

(—  LUH-       I— LUO       OO  _l_JX_JU_-JU_-"0_JQ-<Q-  — -J  •_!<  <I  <  <  O       I— Z 

<iTiiJ07c^a     a        oan-a— iO«o     o^     —i        ^^d        coco— '<<h-.<<— i<<«-«<r<z     '-'►-' 
2:i-x£uj<a.     a:        ctSu.ccoc<u-)  «QiUJ2<        —<o.ou.<aizza:zza;zz<xzzo     2s 

.  ^  LU       LU       H-       CtiHH  <-»— .1—  Z    •— iLUh-.— 1LUH-.H-1LUH-.— .LU—"—  O  < 

o        «<<a<o-Qo<    <lu        (NjctsrctmctH-srsrf-sisiH-^SH-srsLu    lu_j 

(V  00       OOLULU       XI— _J  ^        <<>h-.<<<<<<<<<<<<<00       O 

z     Lua:a:a:cj:     a:     xoia.i-zo  o     >_j-i— >s:_i-js:-i-j2:-j-j2:_i_i        z_j 

O      cOOOOOooOoOH-.»-<aHHOZ  UJ  >i-  lu     ujlu 

— <LU2IU_LLU_LLH-<LL.'-'U-au_30<  Q  °°       5.""1 

t__i3  LU      Ql^ 

wCQZ-HCMrOxJ-       in       vO       f*"  Q  X       LU 

Q<  *  ^"^^    . 

Z  —  H-  <  O       -J 

°tt^Lu  o  ^^z! 

0<t~,a  ooox< 

,->—,        ^  ->ar-)  luluz    ooz    — <ocn—«orn— <0'-o-<o     31— 

1  7  V  ^  <Q^  I    I  1-3  I    I    »    I    I    I    I    I    I    I    »    «  ZUJl-a. 

'   '  S        (-1  z     -j— **o    _j— <>*-cM-<vroj-^-r(M-*-4"c\j<co<H-i 

lo^>         r-  a   .tn^  hUQ         00         -KMMm^^m^^s     luo 

^  ^,  ,     ,  2ia:0  QCo  >Q-LU 

^a^ii  <<  ^  oo<tujQ. 

CD 


106 


oooooooooooooooooooooooooooooooooooooooooooooooo 
^  c\j  ro  >t  in  *o  r^  co  <>  o  ^  ^  ^  >^  ia  so  r^  co  o^  o -^  i  rn  *^  u^  >o  ^  oo  0s  o -^  <\j^  ^ 
^^^^t^^^^^^^in^intnininir^u^vO^vO^^^vOO^Of^^^-^-^^^^^^f^cocoascoc^ 


ZZZZZZZZ2ZZ2ZZZZZZZZZZZZZ2Z2ZZZZZZZZZZZZ2ZZZ2ZZZ 

<<<<<!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<:<<<<<<<<< 

irxizuzsss 

jxrssrixzznsirrszzzzsirrisizrziiszzs 

QC       _J 

u_ 

V-       O 

O 

1/)     Z 
z     < 

o</> 

•»        •» 

acz 

.^      —, 

<2! 

<\l       O 

oo 

•»     «-H 

s 

_l 

f-     — 

UJ 

i-o 

~*       UJ 

-J 

OOO 

(M       -J 

CO 

< 

w        \- 

a 

_IOC 

0     — 

at 

o 

CQ      H- 

Q_ 

LUO 

IU. 

Z 

^ 

h- 

-^      r— 

UJ 

1- 

tn       •• 

CL 

OoC 

— 1     0 

^ » 

'/I 

CD*—1 

c\j     *~ 

^ 

a 

LL 

CO      z 

-^ 

ct 

• 

-*     t_i 

— « 

< 

QUJ 

w    0 

*. 

u 

LUX 
iCI- 

Z      -1 

U_iUJ 

— Q 
OZ 

h- 

o 

Z       OLD    •• 

o~ 

"3 

< 

OaCZ_j~ 

-H    •" 

2 

l-z 

t/).-4 

CQ>-    «»Z<^ 
<JO   *  •■ 

OO 

• 

•.2IC0ZP- 

uniri 

O 

uu 

-•»    »Q.  >— «■— 1 

■ww 

II 

ca 

nT_IZI— <\i 

so— 

— •— . 

,-Ouj  ►Z^' 

<ZI 

J3Z 

>Q- 

-4--JO  -O 

_ia:-.— ■ 

<ro 

—  2KX 

OOfM--* 

•  t— 

211- 

O    *OcOO 

O-J—  * 

inz 

00 

<IQ_Jt— — 1 

p.  *.(JJ>-4 

<N  + 

00 

OCOOZO 

-^— Q  — 

o> 

UJ 

_js:z  -  - 

OOOK 

coco 

CC 

<    ••  *0-» 

OOOO 

►i— 

•— 

H-l KNJ 

-^hZ< 

oz 

000 

-»       (NJ  —  SI<H-    * 

*   «•       LU 

—4* 

OO 

luqc 

rvl— .QvOSZZN 

OO   -oC 

mQ 

<< 

QC 

1  ZZOO   »Z   ►- * 

mm— »  - 

—  _» 

oo 

^ 

O  1  <   ■"*—   •— •  ^ 

— ^-»(\i— » 

1— 

_J_J 

UJ 

"<—  CO  >f  "~>  h-  'M — ' 

SI—  •— ^ 

0 

CCZ. 

ZlU 

Xwzms-5-<o 

<<C0    •• 

0 

vJ" 

o— * 

ULLL 

OX 

1  (M  *>f  ••Z-—QC 

jr^ 

cr> 

# 

K 

OO 

H- 

<«•  J——!    •«»— < 

N^<(M^ 

in 

"™* 

OLL 

aC 

oO 

z 

~»a:2::¥:uj_j->o 

f-_J^^ 

m 

r^> 

— ) 

i  y— i 

UJf-f- 

<z 

< 

oolu—jO^uj-JO- 

l-O 

in 

— H 

^ 

> 

cOZZ 

►—1 

QC 

*  O  ••CO     Z  *     r^^^oco 

v0          Q 

•* 

H-* 

QUUSUJOJ 

<7}< 

'J5 

— iuj^    'v    — v»— 1^2:<^- 

CM           z 

<— 1 

_)■»— 

OliljDZZ 
<QOZOO 

QUJ«<        O.Q- 

LUZ 
-JO 

a 

QC 

CL 

<  >- 5:  v.  2:  ^»  r\i  _j  c\i<  <r  uj 

LUZ-J— l»-«h--4Q.— »-J_joclu 
ct'-^OQZ'-JO — IZ     O 

mo    co 
0— «o    z 

h-O 
2!  II 

l-Z       LU 
I--50      Z 

LLlZ 
Q.O 

zu 

_JUJ'— «. 

»—  5"5" 

coo 

#  (/is:— ■s:u-zu-'-'ZZfNjis- 

00^00 

»« 

3ZU        •> 

••z 

ZiZOO 
1—      <i—*ij>lj) 

a 

Ctl— 

z 

t-t—       •sSS-JNl>ssOLlJ(DwC',Olflr,*'H    •         " 
__«G£                     »       1-             __j-^fM-lCO                »0  II 

1   <  — 

II    ►"H 

Zcm          M 

II  II 

Zl/>>0 

a.  1/1 

h— » 

oo^2z2az 

►z2r°°< 

II  11  m         fNi 

»— '-^^ 

•— <      II      >— 

~3 

1 1  )Q 

~5X>- 

x> 

< 

.-.i-oo  a  ooo- 

-aoz>  11  11 

11  II               n  QQ 

LU 

II 

•""* 

h-ac 

omo 

2 

^1 

iaKS£S  -z.oo2:2:2:o-JH-t-ouJ>     a<< 

(MQ 
O 

_j     -J     in 
-jaruj 

^"^ 

t>0       _ 

— *cn  p— 

<tZ 

j:zzuouwO'-|auHoiiJ"'zcDjj«aiii£D 

OO 

<LUQ.       O 

OX 

i  l    1    1 

3I^> 

mmmOOOUJU' 

^ooqujzz:zzzzq.nzz 

OZ 

^JZZ     0 

C_J 

zoc 

1--*— *vQ 

a: 

— <    >-- 

p— 1 

rsi 

m 

cz<- 

t     -nm 

00 

<_> 

<< 

ooo<~>oooooooo<_> 


oooooooocooooooooooooooooooooooooooooooooooooooo 

q0CJ*0M7'?(?0v0>^(J*OOOOOOOOOOOhhih^- H-^i-^r-^-rf-^cvjfMCMrMrvjfMCNjcvjcvjfMmmmroi-omm 
_4,— i  — 4  _t  — *  —4  ^-i  —i  _<  ~*  —<  co  r\j  <\j  c\i  r\j  cm  r\j  cm  (\j  <nj  f\i  c\j  cm  ro  c\j  cm  cm  c\j  c\i  cm  c\j  <\j  ro  cm  <\j  cM<MCMCMC\if\j<McMC\)<\!cMCM 
ZZ2Z2Z2Z2Z2ZZZZZZZZZZZZZ2ZZZZZ2Z2ZZZZZZZZ2ZZZZZZ 

<r<<<<<<t<<<<<<<<r<<<i<<<<<r  <<<<<<<<  <r<<<<<i<<<<<<  <<r<«s< 


Q 
O  < 

00         — *  o 


^. 

U 

c 

z: 

-J 

o 

<J3 

►— < 

X 

■ — 

«■» 

<T) 

_l 

^►—4 

■~*t—t 

* 

1 

■«••— 4 

-—»■— 1 

— 

* 

v£>  — 

>o— 

o. 

51 

•  a 

•  Q 

►-< 

_J 

C?< 

<3< 

o 

(—4 

•0 

LUO 

LUO 

Q 

M 

uT 

—1 

•  _) 

•  _) 

O 

Q 

CO 

LU< 

LU< 

• 

< 

< 

a 

Q  + 

o  + 

o 

O 

■— i 

y- 

CTvO-» 

o— 

CO 

_l 

•» 

— »      — . 

— . 

i^-« 

*icM 

—4 

<r 

(XI 

a 

ur     q 

CM 

o—  •• 

■*•»     •* 

s 

+ 

Q 

mO 

LU       Z 

•> 

1—  •« 

•  1—4 

;-^ 

<r 

Z 

*       Q 

z— <t 

— . 

a- 

ct  — 

c 

LO 

< 

-*-.  z 

•OcO 

_ 

OOQ 

OQ 

* 

a 

CD 

— "Q<t 

JZZ 

a 

o  •< 

•  < 

—<~'—* 

a 

2 

+  COcO 

LU<t    •» 

CO 

—    —o 

—o 

rMLLLL 

# 

_^ 

s; 

_j 

NOSZ 

a 

QO 

Q.COO 

~z 

>-"~in_j 

>t_J 

••-J—l 

"— 

f 

_j 

lU 

o 

QZ    • 

a: 

Zct 

ZZU 

o 

i—4 

I— 

— ■(*-    »0 

•  o 

•— ><X<t 

m 

1 

1 1 1 

Q. 

X 

z<i — 

Or-si 

<PS| 

—  Z 

CO 

•*   II 

~5 

LU    'O 

Of 

"  '  ""*  '■* 

>— i 

LU 

Q.— 

^ 

—< 

<tnor>- 

LU 

CO 

W 

CL 

1— • 

z 

oaruj  ii 

LU  II 

QoOZ 

"• 

OL 

Zi«£ 

•> 

_|21 

cOZ    •  -* 

2  II 

Z  II 

LUO 

z 

— -* 

p«. 

-lOLU     • 

» 

<Om, 

-iQ 

2 

•**^^ 

^   - 

Z— Q   •* 

•» 

»» 

OZk 

►Ol— 

—■4 

|    (J)     tLU«-HLU— » 

OOi/5  +  « 

— -iSI  — * 

->5!  II 

LU 

ZO 

^-(^^ 

1  1  — » 

J-OJ 

f— 1 

CD -5 

II  CMZLUQ'-' 

+-0>-«0,Ji-JO 

-<o 

t| 

II  -J  + 

|| 

_j 

3 

II    II  <  — 

tl    >-H 

11  -5 

LUOQ 

II  Z1— 

•— '• 

it      aa>-i» 

-iQmi-40                l 

-•-J 

*£     i£ 

_J 

f\J 

z 

CD 

.—«•*■* 

-5    •» 

2:cq_i 

N^ 

— 

i 

-<    ||   O^wW^^, 

II    11 

<t 

3E 

II 

li  Q 

►— < 

QQZUJ 

Q 

NH 

II  LU 

O 

^«Q 

— oa  ii 

II 

_j 

^    II 

<r 

z 

►— 

ZZ*h 

v0< 

vO  — 

— i  _j — s 

r- 

Q 

r-i 

II  LU— —  <  II  —  <[l—      "3. "a 

II 

LU 

_i<i 

2 

<<l      »-i 

o 

•*. 

1  — 1 — ! 

l-O 

o       o 

a 

LULO^O. 

Q. 

Ui^ 

use 

_j 

OJCDLUiX 

a_i 

oo 

<<K 

0"5U 

O' 

-•OLLLL-J'—U IQJ—ILJ—m 

— i^-t 

<£ 

Q-l-5 

Q_J.<£ 

u 

ZZw3 

o< 

OCQ 

uou 

a 

—  Z 

Di 

_,^MI-l<M)-(<0<0|/'l 

^^ 

in  <3 


co  c> 


oo 


108 


oooooooooooooooooooooooooooooooooooooooooooooooo 
r^  co  <>  o -^  <nj  rn  >t  ^  <)  r^  cd  on  o  ^  c\j  rn  >^  u^  ^0  ^  o3  o^  o  ^  ro  <r>  >^  ir\  sO  ^- 03  <>  o 

CM  CM  CM  CM  CM  CO  CM  CM  CM  CV  CM  (\J  CM  C\l  CM  CM  f\)  f\J  (\J  (\|  CM  CNJ  CM  (M  CM  C\J  (\J  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  C\l  C\J  CM  CM  CM  CM  CM  CM  CM  CM 

ZZZZZZZ2ZZZZZZ2ZZZZZZZZZZZZZZZZZZZ2ZZZZZZZZZZZZZ 
<<<t<<<<r<<i<<<<<K<<<r<<<<<<i<i<<<<r<K<<<r<<<«a<<<i<<<<<<< 


oj 


Zoo  »—  "— 

mo  O  ^ 

uOO  <  * 

#■*■  —                      LU  Q. 


_                                                                                      QQ  O  •■  O 

t— •                                                                                      <£«£  **  i— *  <t 

►-.                                                                                                   OO  O  —  LU 

w  M                     O               -J-J  -J  »~ 

Q  -•               Q           <<  **  S2 

<  O  I  +•  < 
o  o  •  <<  **  m 
_j  H-           o       ooz  -'  a: 

<  00         o-«  — 
I  CD               m          ooo  —                                                      —  — 

<  J)              "s.         ■«■  *  -"=>  Q  *■* 

O  ~X>-      Q.           XX  C<                                                         O 

o 

— •       CM 


CL 


.MM  *  MM I  •<£)  —I  —  O— J 

'     .WM  -M-M—MM  -12:  O  <t  U  <UJ 

OQQ       (MLLU.QQ  X    -  CL  ►CO  UJCX 


o_m<  lu<<      ►_j_j<:<  t/>a'  u  m  -*  oz  a:. 

m<  h-         .ao    m«oo  lu  co  co  w 

~„    "  5           ~<C<       QLOZ<<  J-fM-  Z  N  0>  Z           CO  O  ZC0  _.-«CM</> 

q       m*  ^m;       w+  +        <0-'-f  +  CMCM               •  •"—  -J— •  -^^-<  CM  •—•  <M  +  CMOO 

<t-.o.  ao     -m  i  -»ujmm    oo</i_j_j  ►  ->  -•  -*~3  *►  -i+  -  *  -•  *  •+-  »oj 

5m~uj  a  a     i,  m  +  qx>cm-QmX>uj  sOsOm  h  it   -  </>^  iicmhm^  o  mo  vo^vocx: 

jmm-^  rvjrvl       m-S-XOoOOOmO            OOoOO  —  0  mm  n«  -•  —  ~*  ~<~  —  -«—  ~3L~\- 

<Imm-^  (MmO                    H   II           Z  <^  w  Q  f«  <" 

QQh  „    „        cm            ZIIHOII              »»~  WLU  m  rOH-  LU  ^        UUJ  £  ££  UJ  „  LU 

„<<H-  -III.-           h-      «           I-      H-l J  -  -«0  -JH-  -.11       £  H-  -H  J-      £-J 

,^-._-  I        I           II     </-l^y        1        17           MMMM I  ^  JM  MMMM  Mt  MM  MMti.MM_J 


acjz     — —  -J—1     u_</}« 

~  -<x> 
/It/It/ 

<m  ro  <r  m 


cmm-o     x"     ox>ix>OJOHX>a     Cmm<     a     auj     <a    a— ex    c<    ucc     a^^ 


o    o        o        <->  o    o        o 


109 


ooooooooooooooooooooooooooooooooocoooooooooooooo 
in  so  r-  oo  o  o  — <  <m  ro  ^  lt\  o  f-  — '  <m  co  st  m  vO  »*-  co  &  o  -*  <\i  i  -n  st  lo  vO  r*-  oo  0^  o  --  r\j  m  -4"  in  vO  r»-  oo  o^  o— "M^^'-n 
cocooooocoo^O^CT'O^croCT*  — «— 4  — <^-M^^i--i^i-4fs)r\i<\jr\jr\i(\jcM0Mf\jr\Jm(OO<r>(^fn 

C\J  C\J  CM  <M  (M  (\J  <M  f\J  (\J  CM  CM  fM  (\l 

ZZZZZZZZZZZZ2l-(-hl-KI-hKI-KhKKI-hhH|-(-hl-Khl-l-hl-KI-Hl-(-hl-H 

►_  M  i— i  *->  —*  •— ■  — < .— •  •-•  <—>  <—>  t-t  —*  a.  a.  Q.  a.  a.  o.  a.  a.  a.  a.  a.  a.  q.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a,  Q-  a.  o_  0.0.  a.  0.0.0.0. 
<««t«i«««zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz 
srrssrrsssrxZ'—  hmm«mm«mm«Mmmhwmmmm«.-h  ►___-._►«,__  ►_—,►_ 

a:  -J 

I-  o 

oo  2 

>^v.  Z  < 


>> 

fM              O 

a: 

-  » 

-» 

— 1             LU 

•»  •» 

<r 

<M             _J 

XX 

*-« 

w            H- 

r\j(Nj 

— < 

O            -• 

— 4«— 4 

•» 

CO            1- 

•»     »«— 

■ 

z 

»     .     >V 

•>              *^ 

OX    * 

11 

— .        r«- 

a:- 

LO 

</) 

0 

-.            O 

-  -  h- 

z 

•>            — t 

•m. 

»  -cc 

•c 

S 

OJ              ^* 

O 

xxo 

CD 

LU 

00           Z 

— * 

— 1— <u_ 

Z 

—I 

-.           O 

— ■ » 

*  »o. 

S3 

—           O 

j£ 

—. 

-  -  Z 

9-~* 

O 

Z           -J 

—  O 

LA 

H-H-oo 

Ov. 

cc 

O-J        LU 

OZ 

— 

ZZ 

LU    •> 

a. 

OLU          ► 

Om 

^ 

1— t  — iLU 

O- 

z_ior— 

—     ^ 

- 

QOI 
T->t— 

LUlO 
LUQ 

LU 

z 

-Z>r\l 

O   "—1   » 

00 

00 

o< 

r— 

iBZSN 

LOLA 

_J 

•  -  1— 

xo 

Q^t— 1     »«^H 

— '«^ 

< 

t»  -<t 

'XI  _J 

(X 

ZV-JfM 

SO 

O 

XX 

O 

»ZLUw 

<z 

3 

(•omoo 

— -J 

O. 

Q    OQ 

-ia: 

LU 

►  -z 

-  < 
»z 

< 

<>2:< 

O=0   "O 

a_i 

I 

V.V..— 

ma: 

h- 

-JH-Q-J 

»■  *- 

H- 

-  ►!— 

►— iLU 

< 

OZCOO 

— .-^ 

Q 

.  .  0 

-*t— 

O 

z  «*2:  « 

00 

ootn«i 

-X 

•a  ►-. 

00 

3 

H- ZLU 

•    LU 

1— 

1— OH- <NJ 

.1 1.  1 

a. 

a 

zoct 

•_• 

Zl  — 

<i-2:  ► 

•»  » 

a 

z 

1X1"— ' 

LU 

Q-rvl 

-SZSN 

00 

h- 

Q 

< 

2:1—  lu 

QI 

Z  I 

ZZ   *  ►-« 

Lf\Lf\ 

Ul 

z 

co- 

— aiol 

Zr- 

—a 

1      -—I—  'NJ 

>~'-^ 

< 

. 

^o<i- 

< 

•» 

— v-r\|-?w 

SH-V. 

0 

~~* 

cc 

2: 

•<LU 

CDLL 

OOX 

—  -5-42:0 

<r<» 

0 

^ 

3 

ujlc\_j(xll- 

-      O 

Q  1 

mz^  •■ac 

-12: 

en 

LUX 

*• 

_j. 

hQ.      0<f    • 

<<•«•     »(-—!< 

^< 

LfMxi-JO 

0 

COOoO 

•  X2T 

l-UJw 

QC_mxiO 

t— _i 

fn_)i—  • 

00 

0 

CQ 

Qi 

Mm       STLCKZ 

Z  Qi  CO  LULU —1 2!  O ' 

inH- 

>— 1<3 

aCaC 

ex 

21 

0: 

►Q      3. 

-.SoO 

O.       *OZ    ••            r-^>vQ- 

sOl— 1 

|_LU 

iviivj 

>si 

o_m         ooo 

ZlXI— ILU       —>kVv— 42:2:0 

evil— 

• 

O 

^. 

w 

— !•      -              ( 

M- 

— >z<i—  >v(\j2:_jfM<<i^ 

0> 

—  "- * 

H-ar. 

O  II   H 

I— 

II 

_l 

■O 

■a 

**     •»     •»• 

»■    •»• 

i-LUZI-  ^•—0.' 

-»_)_J00OLT\— . 

— 4-H 

TM 

2:0 

LLJ 

1^,1 

XX-N.V.  «■: 

XX   •• 

lui-q: 

«Z"Qjajz- < 

^MOiftx 

2: 

r\l  11  -^—» 

2: 

r*-— • 

>z 

•• 

^^ 

r«jx»>si^Lf\in^ 

zz 

wssa.zu.'-so^m 

»LU 

t-  II 

••      — 5~5 

••  II 

»•" 3 

•» 

O 

.,_r. 

— .— '■ ■ 

«ai-t-NJN.s: 

r-^^^ 

•  —4    •» 

>o_j 

— 4 

— 4— »  ••  •• 

i—\ 

-^  •• 

i— t 

— *-~~ 

1— <Xi— 1 

1-4      •»        1 

—        xo  «m 

—  1— 

II  -* 

II  ->t-n-i 

II  — 

11 1— 1 

i! 

1—1 

K-t—  (—  r— 1 

—  1— 1— 

ZcQOOZQ-ZZ 

»zzu 

ro- 

M 

►— IN— 1 

-5    »~*-^ 

NHM 

z 

OvJO 

0 

U— J 
OLU 

>— • 

OLU 
t— »— Q. 

2:2:2:2:2:2:2:2: 

CC  I/)  _l  -J  2:  Z  2:  2:  (N  2:  2:  <t 

ll             LUI— 
II  Ot— — 

— IQ. 

hQO 

O 
OZ 

Ol-4 

rq 

OCX.H- 

cxcx^cxQCiococQcn     0.0.2:  ►ssozzi-a     *l>— 

OOQOUQOUZJWI2:uWUO'-,UU<aHujixu. 

..     ,, 1     11     IllrO^^Wi    Mill    K    }-— -I    if    iDNCLCC^*^ 

Z 
OX 

01- 

acoo-j 

QZUU 

O 

a 

03LO 

y<j  r>.  00C7>O'-<<MrT|»^  I-" 

^  -M-M-^(\Jf\JOJf\Jf\l 

,    ,  LJ  i^>  <J><~>  O  OO 


110 


oooooooooooooooooocooooooooooooooooooooooooooooo 
s0  r«-  en  cr>  o  — <  r\i  ro  vj-  m  ■  o  r~  CO  c>  o  — *  <\j  ro  ,4-  trs  -o  f*~  co  <3>  o  -^  «"M  rn  >*•  in  sO  r^coo^o-^f\ii'0>4'Lnvor~co(7«o--fMro 
rn<^<rirn^>4-^>fr^>4-^Nt>t>4-LnLnLnLnu^inLnLnii^inNO^^ONQ>o>o<)vO^ 


Q.CvQ.CvO_0_CLQ_Q.Q-0_a.Q-CXCLa.a.C^O_QLCX 
ZZZZ2ZZZZZZZZZZZZZZZZZZ2ZZZZZZZZ2ZZZZZZZZZZZZZZZ 

UJ  f\J 

Z  h- 

•»  -> 

z  »-h 

h-  Q 

Z  < 

►  O  — 

>  _l  t\J 

CD  O  •» 

h~  »»  •— • 

Z  —  — 

••  _J  — •  Q 

Q  UJ  *  •< 

-J  -J  I—  o 


Z 

» 

■V) 

>— 

O 

^ 

CL 

a 

w 

•• 

0. 

CD 

<r 

0 

— • 

0 

z 

0 

<r 

—j 

z 

•» 

_i 

0 

•* 

Vt 

LO 

_i 

HH 

oO 

LU 

Q 

0 

— ' 

UJ 

QC 

UJ 

•* 

Q 

QC 

H 

h- 

M 

< 

h> 

lO 

< 

CM 

a 

l/J 

Z 

QC 

•i 

_j 

Z 

»■ 

»— 

h- 

_> 

•» 

O 

Z 

-5 

»> 

O 

CO 

llj 

hh 

—~ 

3D 

Ol 

O 

— » 

CNJ 

a. 

z 

z 

a 

•i 

z 

^ 

0 

QC 

— 1 

•» 

a 

0 

< 

— 

0 

<r 

O 

O 

<t 

a 

a 

O 

QC 

a 

_i 

z 

** 

c 

< 

_i 

<_> 

< 

—* 

Q 

, 

O 

0 

0       z 

.-4 

O 

u 

z 

(NJ        CO    •• 

LO 

•» 

• 

•k 

•» 

in     r^-ojt— 

h- 

h- 

O 

^* 

1— 

ro<f(MO(NJ      < 

Z 

"3 

TO 

— 4 

10 

<r 

C\1(\J       H-       Ot 

r— < 

*— 4 

—1 

+> 

IX 

2: 

O      OKZ 

a 

— » 

>v 

<< 

•— < 

UJ 

z 

OOHOH        * 

-> 

a 

LO>— < 

ooZ 

— • 

t— 

»■ 

l-H-      O      0»- 

X 

a. 

a-« 

G 

UJ 

h- 

O      OC51 

u_ 

< 

o> 

o^o 

X 

s 

-J 

000"0     z 

c 

0 

1 — . 

** 

<I 

<r 

Z 

00     t—     —  • 

a 

r\i 

->-oo 

O 

oo 

ac 

•* 

—  — s — • — I 1 

LO 

•* 

O   • 

.^^.x> 

O 

GCaC 

< 

-j 

— «— -1—  SI—  LULU 

LU 

h- 

01-u.a, 

.   ••  » 

•* 

O^i^ 

a 

UJ 

_jh-s:  «-5_jz 

I— 

-5 

— S 1 II —  1 —  II    II 

>— 4 

a 

o 

_j 

aC 

z 

iu -^  2: 1-2: 2: 

< 

HH 

—  >-<<<-5-3 

DC 

LUO 

>  II   II   II 

s: 

2TZ    »0    •    •— 

z 

— » 

1— 

h— — 

NJ 

in  II 

_J 

_J 

UJ 

,-. 

•    •►—    •h-H-rn 

—J 

<r 

->— • 

•  QOOZ 

:^»—.^(M 

-5-0 

_4 

2:  II 

_j 

M 

hl-OQOOm 

Q 

m 

zm 

OoCOt- 

iQQ    »  •• 

Zro 

|| 

*k 

»T~ 3~"5 

CO 

m 

OO    »<I    •   •  •» 

x 

•» 

►.■0 

LU  <  O  00  QC  OC »—  ►— 

«»     *• 

t-^^ 

—  -"— 

I— •!•»•»      «»» 

u 

•» 

•    •  »— OO—IO 

□ 

■0 

<— 4  « 

•OQQ<<"5"5UJ 

~<o 

— , 

II     •> 

II  — 

II    MMM 

QC 

in 

_|J—  <_ICOLU-w 

a 

—' 

II  LO 

au 

QOhwD 

II  w 

►— i 

"^•— ■ 

a. 

_ 

LU-52;<->Q._J 

0 

M«^ 

Z       II   II 

oo^-z 

>— 4 

a 

DC 

►-312: 

ZZZZZZUJ 

UJ 

Q>-«  II 

QO« 

LU 

-J 

2 

a 
oz 

2Z-I-* 

Q 

a 

0 

1— 1 

ITiQZ-      <<.ll    II  (X act— 
<t»— 1        U-LOZ              <<IZ 

mOI— 

CJ>- 

OJ 

LU 

U_  U_  U_  LL  U_  UL  a. 

UJ 

ex 

CJLU 

»U._jO'- 

'UUQUU 

ao: 

< 

a_i 

Q_lOI- 

QC 

^  JMM>- IN- •»—••— «j£ 

QC 

3 

Qtt- 

-h<UWX>UUU 

Q3 

^  ♦  in  vo 


OO  O 


OOOO  000     u  uo 


111 


oooooooooooooooooooooooooooooooooooooooooooooooo 
^tn<)f^aDONO-*fMcn>t^>or^coo^o-H<\jc^v^tn^r^aj^o-Hp^cr^ 

CXJCOCOCOCOaO^^ON^^ONONo^O^OOOOOOOOOO-H-H.^--^.-*^ 


CkO.CVa.a-CLC^CLC^a-a-a-0-Cw3-CuCXQ.CLQ_a_aLu^ 

2ZZZZZZZ2ZZZZZZZZZZZZZZZZZZZZZZZ2ZZZZZZZZZZZZZZZ 


in 


z  m 

o  -h 

u 


II  \-  a 

~5  -5  O 


o 


<r 

■^ 

< 

_J 

2: 

O 

•• 

O 

«— < 

Z 

— » 

z 

_ 

►— « 

4" 

< 

Z 

*a 

i-H 

•» 

CNJ 

a 

— . 

•k 

— > 

1— 1 

0 

r- 

— « 

«* 

_j 

»■ 

II 

— < 

a 

lo 

LU 

i— 1 

-5 

•* 

H 

C 

_ 

11 

•» 

— • 

CO 

— » 

a: 

» 

-5 

.— 

II 

a 

— <N| 

O 

< 

— . 

«i 

-5 

-J 

Q£ 

CM    •• 

OS 

o 

t- 

-» 

^ 

m 

< 

•»»-4 

< 

-3 

H 

— » 

O 

— •  II 

— • 

^) 

X 

*» 

"5 

~J 

II    "J 

-"- 

LU 

— 

■—* 

00 

<~-4 

» 

Z 

-5     •- 

— < 

— - 

^_. 

•— 

G 

■~~ 

►—1 

O 

*■-*. 

•• 

t- 

^ 

Z 

lC 

z 

•~» 

1— 1 

-~-3 

-5 

cc: 

a 

O 

< 

a 

z 

K 

-5    •» 

*— 

LU 

z 

O 

O 

0 

0 

NM 

»>— i 

O 

— .— . 

a. 

«— 1 

_) 

z 

u 

a 

-— ■*-— • 

CD 

-HIM 

C 

»• 

LU 

h- 

—* 

z 

z 

—  O 

z 

"■    0 

oc 

h- 

w 

z 

•» 

~— 

0 

OCO 

* 

-5-3 

a. 

< 

•» 

LU 

r- 

■i 

a 

COZ 

LU 

•~"~* 

s 

1— 1 

£ 

-J 

•— « 

uz« 

O 

o_i~ 

— >0<_)^<M 

_j 

H-*h 

1— 

LU 

— 1 

_J 

> 

CO  — 

33 

CQ    •-* 

fMcOCQI— 1— 

< 

< 

_» 

<  — 

_J 

— , .-. 

-1 

LU  — 

□s 

— 

a     -» 

cv 

Q.—    •> 

-zzzz 

S  — 

CO 

SO^ 

UJ 

o-h 

LU  — 

zm 

<r 

<f 

Z  — vO 

z 

2»<t— 1 

»— 4 

DC 

ZN 

m 

Zro 

sj">fr 

ZfM 

•»r 

a 

^ 

•HJT\>J" 

•> 

•>   »~-» 

w  II  II  II  II 

LU 

•»m 

r* 

•»  *• 

jj 

•»  •• 

*~t 

*-H      *• 

z 

•n 

«— I^J"     » 

— < 

1— "— 'OO 

)— 

•— •  •> 

-0 

— IvOLU 

X 

>OvO 

•— <    •» 

11  O 

3 

>G 

11   «-<o 

11 

II  ^CQCD— — — — UJ 

< 

ii  in 

HwJ 

>_ 

<->>w 

II  <S\ 

►— <-— « 

O 

w 

>-«Ln^- 

*~f 

-)0  Z  Z  -H  <M  — •  CNJ  D 

2: 

►— «~w 

*-•    z 

t— t^—* 

CO 

■—» 

co 

«.*••»    *^ 

LU 

l)IM 

LULU 

OUJ 

LU 

-H       LU 

CM 

iMZ  II 

11  •— •  •— mw 

O 

r— Q 

1— 

COI— 1— 

O 

H-H- 

CT>Q 

-Hi— 

a 

1- 

^OK 

fH 

—*■««• 

^^•—"^••^H- 

<1 

<t 

»— « 

—  z 

<x 

1— 4t— < 

<l 

1— I 

<i 

1— < 

<-H 

-^ 

(MOOOOZ 

LU 

CJuu 

QC 

LU 

at.cc 

Qlu 

act 

UJ 

CC 

oluo: 

U 

Ou_i—  1—  ajajcocQO 

cc 

00c 

3 

Q3:o 

0£ 

33 

OCX 

03 

QC 

JZ 

QQC3 

CJ 

QmZZZZ^ZU 

CO  ON 


rM 


OOOO  O       U  Ut-><J><->  <->  OO  OOOO      O  OO       O 


112 


oooooooooooooooooooooooooooooooooooooooooooooooo 

l-l-l-l-hKHt-l-Hhhh-l-l-HI-HI-t-l-Kt-l-l-hK(-hl-l-l-KHHh(-hf-ht-hf-l-l-l-KK 
Q.Q.Q.Q.Q.lXQ.Cl.Q.CLQ.Q.Q.Q.CLa.(XQ.^Q.Q.Q-CLQ.Cl.CLQLQ.CLQ.CL0-CLQ.Q.Q-a.Q.Q-Q.Q.Q.O.Q.Q.CLQ.Q. 
ZZZZZZZZZZ2ZZ2ZZ2ZZZZ2ZZZZZZ2Z2ZZZZZZZ222ZZZ2ZZZ 


rn 

U> 

—4 

-' 

a 

a 

t— 

'3D 

i— 

a 

~j 

a 

o 

a 

o 

-*(\J 

_» 

h- 

— 

••  » 

r- 

l>- 

a.  a. 

•— ' 

• 

a 

t 

*^ 

h- 

LLJ 

j 

Slaj 

s 

•**  »* 

zr<- 

oz 

— ' 

U2- 

o 

OO 

co  • 

i  *— 

> 

3D    »f— I 

CD 

CD  CO 

ii  ii 

D.— 

oo 

i/} 

CL  —    •• 

C- 

ZZ 

Zr\j—< 

CO    • 

z 

2f\)-5 

z 

««■» 

•>  -■*■ 

Q-O 

■h 

•»   »»«^ 

•» 

II    II 

— «r\j 

-*>-*■> 

ZUJ 

—1 

— «~30 

-3 

•»  •> 

II  —  OOUJ 

• 

II 

II  --"CD 

II  . 

—!-»«• ^ 

UO-OUJ 

UJ 

o 

moZD 

II  > 

— , 

->oz 

^  +•— :c\j 

CDcO'-^Z) 

D 

CO      Z 

</) 

CO 

' 

^     »    - 

O.Q.      Z 

Z 

II 

rOZ  ||  •"-• 

^Z 

sO 

ir.z  ii 

<f 

it^: 

ZZO- 

1—4 

— <w      H- 

o— 

1— 1 

»—•■—» 

— « 

ii  -—»■»«» 

«— <|-H 

1— 

> 

;>Z 

cc 

r-t 

oo 

<w>0      Z 

z 

</) 

ou.(/>a 

O-LL. 

o 

uu_i- 

OQ-CDCU 

COCDOO 

o 

z 

a— «^o 

Z~ 

Q 

QmZ 

Q^Z2 

zzoo 

o 

(X 

O 

•> 

*-» 

-^ 

•» 

CL 

h- 

s: 

< 

-j 

<^ 

21 

<I 

_l 

*: 

-* 

h- 

— . 

CL 

* 

CM 

h- 

— » 

•* 

s: 

-a 

—( 

< 

■a 

II 

_j 

Q. 

-3 

^» 

1— 

ii 

-^ 

-^ 

a 

o>s: 

— 

CM 

o 

z 

ro< 

~5 

LU 

ZC 

o 

*• 

a 

a 

> 

o~» 

i — i 

H 

_J 

t-H- 

^ 

Q 

^ 

<t 

o 

a 

QC 

a. 

OZ 

CD 

j 

< 

H-— > 

o<£ 

Z 

o 

ZQ. 

-J 

o— 

— • 

_l<h- 

->«w 

CO 

o 

UJ 

uusa;- 

••. 

CL-~ 

• 

r- 

_i     <> 

.— . 

<f 

zo 

3 

< 

Z— -J 

-J-* 

0> 

<r 

►** 

UJ 

z 

•.r*~«"«« 

SCO 

«*■ 

•• 

p— 1    •> 

• 

V— < 

-»*-o 

•<f 

•• 

o 

II    sO 

UJ_I 

s: 

II     »^h-    oLU 

o 

*— <  ■■■^ 

Z3UJ 

<c 

"-HlOCCO1^^? 

•M 

Z_i 

-J 

~> 

•— z 

UJ 

r«-uj 

>-z 

0>      -J 

_l    —" 

UJ 

1— 

~<h- 

1— w 

a 

-iQ 

wQH- 

h- 

»— < 

i—i 

z 

<* 

<5.  II 

<Z 

^-< 

(X 

OQC 

ou_ 

UJ 

QUJ 

u_ujo 

a. 

3: 

O-S 

O'-' 

QC 

OCt— 1 

t—QCO 

-2 

ir>     %o  i^     oo  cr> 


oooo  o 


113 


ooooooooooocoooooooooooooooooooooooooooooooooooo 
O-^oO'^^inor-ooo^o— *  c^irn>^LO>or^cocj>o— «™^^LO*o^-<X5^o^c\jrn^u^\or^coc^o— «  r\im*^mxor»- 
co  oo  qo  cd  co  ao  co  ao  co  co  o  o  o  cr>  en  cj^ct*  ocr  o*oooooooooo--«-t-<-^'H-4-i<H--^N'MMN(\jt\iM(M 
-*  _i  — -i  _i  ,-»  -^  —  — < — i  _<  —<  —i  —i  .-*  -*  r— i  .-<  —i  —<  — i  f\j  f\j  oj  r\j  c\J  r\  i  f\j  r\j  c\j  csj  <xi  cnj  r\j  ro  (\j  r\j  r\j  <\j  r\ic\ic\ir\Jr\J(\l<\jr\ir\lc\i 
f- (— K  t— W- 1— (— >- 1— h- h- >- 1— I— h- 1- f- K  I— 1— f- 1- 1— I— t— t— I— h- h- h- h- (— H- f- 1— »- 1— t— h- (— I— I— I— H- K  I— t— H- 
Q-C^Q.O-CvO_C^CLa.C^a.Q.CLCi.O-Q.O_C^a.CLO_CuQ.Q.Q.Q.O_0,Q.O-C1.0_C^O_C\. 
ZZZZZZZZZZZZ22ZZZZZ2ZZZZZZZZZZZZZZZZZ22ZZZZ2ZZZZ 


z:  lu 

•«  Ct 

_i  •- 

O  3 

—  a: 


-.  —  a: 

21  3  —  X> 

<z  a:  1—         — • 1 — 1 

_i  a  uu  ~o<_> 

^  t—  ac  a.  +  + 

h-  o  z-^— 

•>  UJ  —  X— <<NI 

—  >  O  H-   ••  • 

-»                      ►  Q  3  >-^~5                                                        Q                                                                          LU~5    ••LUZ^min 

_                   _.  <  LU  _Jh-nm                                                    <                   -J                                         U-H-       mQ-3»   1-1    •       _l 

w           w  o  •  o— •*-*                       t-    o    o    lu                       a<u_<—  >zo  -^-    < 

O                  ►_  J  —  ►QQ                  _J       H-       <       -J       CO       J                                            SO    ►♦-       <C0^       <-i 

z           <■  z  x<<  lu     -j    2:     u     o-     z     _j               —  ac        -      1-0  .o— ct: 

^                  2:  l_  »_  jCO                  Z       Z       2       Z       Z         ►         ••                      LOLUU-a:  II  LUZ— im    ►CvjLU 

>                <  Z  H-  (_)— l—f                 *        * 

_J             -J  UJ  Z  *oo             —I     •—     h- 


o 


-  ox 

X 

— 

II  <l— - 

H- 

_) 

000       •• 

•■ 

— 

H-_l-  *v 

• 

LU 

z       -^ 

LU 

•» 

«Q\   » 

H- 

LU 

Quj^m 

< 

» 

-Jl—    -*-t 

Z 

^ 

<m  •» 

"— ) 

X 

UL0C—i» 

O 

CXI 

OH-    •» 

OC 

** 

Z-  Q 

G 

- 

acuj  11  uj 

O 

LUOOOOO 

O 

COZZX) 

2:00 

> 

— 

30>-'00 

• 

in 

_J 

Z      H-H- 

^- 

• 

< 

U.-hZ 

X 

>t 

>— 1 

J03h 

LT\ 

1—1 

0. 

<    zu 

#» 

0 

;JJ 

t-aoa. 

m 

»• 

t- 

LJUJLJ 

LU 

X 

<I 

1—  CO        OO 

1— 

m 

5: 

z>oo 

<: 

p> 

m 

-  3<x3 

Z 

in 

p» 

-z<< 

V— t 

■ 

X 

V.       QCJ> 

O 

«fr 

^-4 

^-  Z 

OC 

—4 

♦• 

•»  »z)u_ 

0 

O 

\ 

invCO 

a 

•* 

^ 

►-V.CD 

0 

X 

•• 

•»   «.      OC' 

in 

• 

-  mXLumx 

r 

OO 

I)  1— «H—C0>— <» 

in 

LU 

00     «M— Z 

•»  »■ 

• 

hH 

H--  2>   X 

vj" 

1— 

z  11     zom 

.— < 

L^ 

LUOOOO       LU    •» 

c- 

LU 

Z-JH--  00- 

»• 

CL 

lu<z  *3cc" 

X 

O 

_|t-4l-4>S. 

UJ— » 

fC| 

2^ 

LUCCQ>^0OCO^- 

■*    ^ 

a 

_J^»*-.  OO 

ZO  — 


C£  1— iCOOujOO*—  •— •       —*X 

_|       H-       t—       I—       I—       LU       >-  —    "ST       C0UJ<Cj>OOO< 

j_+  h-  lu      -5      21      -5      -5      — 1      -i  G0XZ>QCZa:Z-5      vf-"-<2 

oo>  ->IMI  2:2:2:2:2:2:2:  <if*Zuj3H<-'      -     -  »U- 

— O  ►     COZ002:-     •.xrof— 
00— nr\m  z     z<  «»XLa>— 1  ••  •> 
Z— — <c\i  ro^-invor-coo^         <  •»*-«  »»x»      — i^vCT^  ••  «>m^ 


►    »LU  < 

H-H-H-l vlTOOCH-OI-l-l-t- 


wf,^      »(«        r-)-*-       -<\j»»  irvtr>minir\mm  oxo*vZ  »ll     **»  -mx 

^  ^O     -  ►        00     -.in!-!-  -  -"-"-^     ^olu^-  ^HinfM- 

II  ^OZ       II  sO  -J       II     •'T^LU  >0      O      <3      O      vO      >0      ^O  -**^«-.>*-  >^      o«»q>-.^^^«^. 

>— 1-— <a:     ~o— •        iu     H"     >-«in>— 1>— 13 

qlu^j      olu  J      w      m"qQ«      cjZlu      lu      lu      lu      lu      lu      LU  <<<<\-._ILU<_|<- 

S£  St-  -      rMQ<<f-      3H-Q.H-a.H-a.H-Q.h-CLl-a.l-Q.  ZSSZ   ►  *<CQZ      ZZZZ 

Li  11         U        cj  <oaz     j:w0mowOmOh-ohho-o  occcaicxirv-  >s:a:xu.a:ct:cji 

cjcl         ao:         <a     u.     Olu_j_iu     uj ct h- ex h-<xh- a. i-och- ad »-ct:h-  QUOOhii      3U-  Oujljo 

Q3-J      Q2  LU      -      QCiUUU      Ct3^3W3^3^3W3W3^  HlJ.U.U.^aJZlLj.H^lUL 

m     vj-     in     >o     h-     00     c>  o— <<Nim  -J"     LnvOf-aj 

(\j     m     t\j     m     N     N     N  fTiro-orti  m.^omrO'-o 


a: 


tM 


r\j  (M  f\J 

OOOO     O 


oooooooooooooooooooooooooooooooooooooooooooooooo 
cmcmcococo^  coco  *^co  coco  xt^v^^^^^^^^LOLOLOLOLOLnu^LOLOLn  _«-h_-._h— -i--;,-i 

CM  (M  CM  (M  f\l  f\l  (\|  f\J  CM  f\J  <\J  CM  f\J  <NI  CM  (M  <VI  CM  CM  CM  CM  CM  CM  C\J  CM  CM  CM  CM  CM  <\J  CM  CM 

Khl-l-KI-hl-t-t-l-l-KKI-l-Hl-l-Kt-l-t-HI-l-l-hl-l-l-l-OOOOeiOOOO'JOUOOOO 

CXa-Q-LVQ-0-a-CXa.Q_a-CLcVQ.CXCLCL.<^0-lXCXa-Q.(Xa.^ 

ZZZZZZZZZZZ2ZZ2Z2ZZZZZZZZZZZ2ZZZiiJUJUJiiiUJUJLUiuii)UJiiJUiUJiuujaJ 

x            <■           —                  -                -J-  ^f  — »  •      »  11                      a:     „j 

On               2:               "n.                   u_   ••                   — •  — >-<  >4*Q      -                                      l—O 

».          •            >v              ax              — *  ^"-h  — <lu     11  a                    '/>    2 

•             ••          -                  m               •»►—..  — (Q  2r                    z    < 

o  •               -  >-*■  »>o    -J  ct                       •>      » 

2-                        II  •»!!  -  X      LU  >                               —      — 

-00                        -J  •   I-  II  UJ       -I  J                                   CMO 

••00                          LU  II  <  Z                                                     •>       —I 

Xlu                 Z  2:  O   •       -  O                          r»-     — ■ 

loz  t-z  <a     Q  uj                      —1     lu 

►  n^                           «.  -J  OZ       LU  Q                                    CM       -J 

-  O  Q  Z  -  -JO  Q  LU  —  H- 
UJm  LU  O  OO  LU  LU  O  — • 
a.  I                     Q  "LU  Z           UJ  O                               CO      h- 

>(—               lu  oo  •     o  x                      z      •           *: 

t—  -                          LU  LULU  «»Q       X  LU                                      «       —                  H- 

•»              o  olu  »z    lu                           "••    p*            • 

LUX                         X  LUO  OZ>  CO                                    LO          • 

h-LO                        LU  LUX  XO       CO  Q£ 

<    •  OLU  LU33       LU  UJ 

z-               00  x  a.  > 

>—    •                    K  LU_J  cOX      >•  <T 

s_o              z  <i  at—    1—  -j 

<IZ                   LU  0O1-H  <>— < 

_j                  2:  h-cc  as    lu  iu 

-  _J                       LU  ZLU  -J            !—  t— 

►  <                          _|  — >h-  CO        <  < 

x>—               uj  0<r  «t—    z  z 

—•a:        —  "55:  uz    •-,  •-' 

•LU         co     u.  <—     2:  2; 

^.t—          •    o  llu-  u_a    <  < 

n^<        c>  oq  0-5    _i  —i 

•z:        u.    — 

.  .            •     •  — — .  —  u_     u_  u_ 

00  •        x      «.««  «.  o    o  o 

lux        lo     o  •  •  • 

t_ iif\              •»—•  — i  OOCM  CO— »      — •  — 

i—    »          COCJ0--  •—••—•  — '"        -  • 

Q_»                          •       •      •.  — «— *  — *      -             •  • 

MiCC             CT^LO  —  •  •  •CO       LO  LO             — 

Q-LU             LL— «— '  -   -  „_,-.—. 

OcO              »0  ~"~  -''-« 

«««-UD-.      — •                   — Q-O           O   "-UJ  •   •  •-       — »  "-' 

X>.  r<-      Z    •-*  •>              -i"      Z          -^vOcQ  cCcQ  CO—        •        • 

z__  h—    ololocc             »ixi        —  •--2:  si  2:        co  a 

.  qxzi-iumw<            CTH-Qi     inr-  »o  30  o  •     2:  2: 

•  ZLOLUZO    ►CMO                  U_<LU       >— —i LOZ  ZZ  ZZ       -5  — ' 

X—«    •ZILU  —  CO— <Z       -~          »Z>          •"  »<N  2  Z 

LO-  COLU2!<    •   »0      O      COi-i<      XXCO    •  •    •  •    • 

»  ►wjUJHOXO      -<        »2:_J  —  -400CMX  XX  XX        •        • 

-  x  ►uj _j lu  — 4 -c en     •—     ca<r-  ^^^  -  —<  <<  <<     ^<  ^< 

—  o^x     luxll.  *         -    u — 1  »>v  ►lolos;  2:2:  2:2:— <  < 

I—    »-^»         I—    »»CO»         LO         •>«•   X-  LO—*—"  <r2!  2. 

_j.     »■*.>»  <f—  •,—  —.—»co  «hZ1-<  •— ••  -  -  •  "  '_'"  " 

^»co.  v»  •.  •— 1  ».v.Ln  •.co— >^  »-a  »x  *  ••  »  •«  *  •M_H  •"      * 

LUOO      \SXlfiXN«X"-.«S-  nXOXX  XX  XX    »-x  X 

^^  .  1—  — 1— .  »      (—  — 1      O       II 

_   *.     .     l_",.     l_i_w_u_L_L_l_oOZl->-t-l~  t-H-  I-H-OH-  I-           DUUZZaZ    ►ZzZcOQ           «-« 

VTr.c.-._J«.--VTTr-5-riui-iS,ZXS:  212!  Z2tt-S  2ILO       CX_J_jSSZ2.CMi-2.5-UJ— < 

^^I^IaISalacliS>ai__Si  ai  i__z«.-oc«cjcDQ.Q.2:a.  ►xcozzzi^u 

-  \!i;£li!S£££li!!i_£S£3  £t:£u.-u.u:-u.a.  u.-u_-  wco — ouiuo^uoo^  Q 


< 

X 

jj 

X 

rn 

a 

Q- 

•• 

a 

-J 

■ 

0 

< 

O 

m 

■ 

Z 

•■ 

•» 

h-4 

X 

X 

—  -i 

0 

(%J 

•     - 

•• 

— < 

00   •« 

■ 

» 

ax 

a 

- 

QUO 

z 

— 

<CO 

(- 

O    * 

— t- 

-I 

- 

LOZ 

««• 

_JCO 

•—-5 

O 

<a: 

»■• 

- 

►-^LU 

X    • 

•■ 

CCCD 

mx 

X 

LU2I 

►en 

0 

l-O 

LO    ► 

—4 

<z 

•  *s» 

^ 

2:    — 

0*Nv 

• 

— •       i —  - 

— H    «k 

— « 

looz  • 

LL- 

_) 

— <z— a 

*LU 

I— 

•<oz 

xa 

~-» 

X       -5—" 

-<a 

3 

CM>- 

•o 

Z 

►!-••• 

LO 

- 

——iX2: 

~z 

•» 

v0>O< 

•a 

X 

•  i-iM-I 

X  — 

=0 

COH-    •— 

LOK 

»■ 

»-^o-    •* 

—t—t 

• 

OLUQtX 

LOO 

— . 

•ZLU  CO 

*-z 

!— 

xzen  •• 

►a 

_J 

CM02:- 

XO 

—1    0 

st 

•*       ^M 

— .       CM 

CM      — 

O 

CO      Z 

-^       0 

-t    0 

^»         (Tl 

—    0 

ii       w 

Z      -J 

0— .z 

o_jlu 

ZOCO 

ZOUJ   •» 

—0  •— 

OZJ- 

•■■  1  —  >J- 

CD    ••ZtM 

—    *>d"CM 

<o   •»  •■ 

OO  CM    » 

•k_ZN 

irun  *-o 

— -Q.— <--l 

—  -— '  0  -~— 

stZI— CM 

O2IC0CQ 

CO    ••Z-* 

z<— 

>1"Q  -o 

ac_jco  » 

w<>< 

>Q_CO— . 

aocoo 

_JO  •>!• 

<_ji—  _j 

••    *~— >(Ni 

ouzu 

— »*-»cO   •» 

— .          JZ   ••  - 

OO   *>i- 

c_»        <  ».a— 

OOCOCM 

LU              H—  —ICM 

--4-^«tf«_> 

Z—      — <TH-   * 

•  ►»— ii 

•Nl— v02ZN 

OOcO< 

_J  |  ZcX)Z   •— * 

lolo<i 

luo  1   *•  •»- ^oj 

— ^*_j  • 

Q.     ►►_>J.(_fvJ_ 

h-sai- 

zi«i<n-iQ 

<<   •>!• 

w   |    CM^-Zwq_ 

s:_j~cm 

<-»■-'    •>-< 

<^CM    • 

lu^o:^— no 

—II—    •>*■ 

ocoluolu_jo- 

—            CMCM 

£*:•«■  ocoz  ••    1 — n.>v-h— . 

lu-jlu        — >v— 12:2:— •__ 

2:<i—  ^">vCM-jrM<f<Qi— 

ujz-ji—  — •a.« 

-»_j_ja:co     0     ^0 

ujc_'-'OZ>-'_jQ-z_ja        0    co 

— »CM  — «CM 


(jno— =     fMross-tnsor-coaN         o— <cmco     ■vrm     sor*-     co     cr» 
coxf>j-     >r<rvr-4-<r<r>3-^        lolololo    lolo    lolo    lo    lo 


115 


oooooooocooooooooooooooooooooooooooooooooooooooo 
—i .^ _- (\j cm cm (\j oj <\i cm cm (ni (\j m ro m en j^ m ,<, m ro ro <f  ^ -4" >J" -j" >*■  ^" -4" >*■  vt ~ss m ir\irMrMnminirimvO>oo»o  O 

cx:ac:o£a:a£aca::£C£(^a:ct:c^Qt;a:at:c*at:c£a;c*c*a:ar:^a:a^ 

UJUJUJLUUJUJUJUJLUUJUJLUUJUJUJUJLUUJLUUJLUUJUJU^ 


(NJ 


I 


cm  -4- 


t/3 

UJ 

QC 

h- 

I/) 

2 

•" 

O 

>— 

a 

2 

z 

j— « 

►— • 

•» 

<t 

— 

< 

x 

a. 

i— 

h- 

o 

UJ 

oo 

z 

I 

^ 

h- 

OJOZ 

O 

•» 

ZQ   * 

a 

Z 

<OoO 

o 

t- 

—1 

•  z 

• 

< 

q. . —   •» 

— 4 

r 

II  cQ 

II 

ZZ  Q  H-                         Z                 II  cQ       II                                                       nO 

2z  a:  —                       *        Qt^  •*    ^ 

•.  •  <     ir»o            ■' ot—s«£     t—                                        O 

n^v^  o  — <o            -4-zoor^cou.     <.                                          —<*— 

_.— <  o  •"               — »— «l — «I    •«#       -»   »Z  — »                                                 •+• 

_w  ;,£.—  ^  »<_IZ—  •-^^i'-^o                                            •— c 

j2Z  —J                II  ►-'-*—     »-'^5!UJi—  cO-h    »H-   ••O                                 i£          •— ' O  — i 

OO          —l      lilOO  '-U  —    *^      — ._««^— .<— h  II  C?i/it/)0  —J      -J               +            •        + 

>is]N           2      2TZ:Z  _l      Z-h      CM-.      OZ^      OZQI '*^0    •           O  CL      Q-            +  -<           +0-> 

►      w  UJ         •>•-"         "--5  O    •            ZOZ<ZwWUHn«    •  Z       Z       <M-»  »        CM-»    •  I 

, .  ii  a.     -h—     —i  •*  zoo    <oi-iSO^aJUJQO<3      •»      »      ...-.•—      «--5uj-5 

ii      it  z      ii  i —     it -«  —  2.        Z     nuzza;<-iiJ  -•     -h     -• -«-wj>~ 

,.  ^_               z-.  *     -4-5     —  — •  ii  o<mii      ii  i— _io^)-3—  •  ii      ii      ns*      us:  •  -«- 

-,-5-5             ^       ZZ-  rO       -»-J       -5"-  2-J              II         tOUJOO°°C»       ^  »-.       -J       i^JCM       _J-l-5tM 

,.  ^                    zz  Q  o~     o<     o         z— z     UJI-                                          -3 

-«-..-,        <o     c\i~z  ii     ««  ii     <^a:  ^w_jj_i-z>-»-j  ii     i«ji — •  o     o     o  ii  ii     vOH<-»  it 

w^^                            I——,  O  C_J       _J       UJI— Q_J        II  I—       —I'-' 

noiz        o     a-jac  oo     ooj     ou  zikqk^i^:        u_<a.u_  o     u     o^*     a~)u — i 

q       Q_j_J  Z      Q>-«      QO  -MOOHI-Uh-il-wUS1-  O      Q       Qhj^       0-5^->_J 

cm  ro  >f                  moo 


(M 

•  It  II 


II 


OOOOO 


OO     o 


o 


116 


ooooooocooooooooooooooooooooooooooooooooooooocoo 

ooooooooooooououuouuuoouoouuuouoouooououoouuouoo 

uu  uj  uj  lu  uj  uj  uu  uj  uj  uj  uj  lu  <<<<<<  <r  <<<<<  <r  <<<<<<<<<<<<<  <r  <  <r<r  <!  <r  <<  <r< 
s:3:zss2:2:2:2:zzz-j_i_)-j_i_j_)_i_i_j_j_i_j_j_j_j_i-i_j_j-i_j-j-j-j-j-i_j-j_j_j-j_i_j_j_) 

a    -i 

X  oo  z 

O1-*  z  < 

ZQC  ••  * 

Q— .1—  -»  «-» 

u_iO<  r\j  o 

QKZS  •*  —• 

ILKILI  r—  w 

K-ZcQOO  «-*  UJ 

<►-•      i/1  (\J  _l 

ZXQUJ  —  h- 

"-^ZZ  O  ►-« 

2I_J<U_  CO  H- 

<        a.  -z.      -  *. 

_ILUOO>— •  ••      — »  t— 

Ii/ih  -»     r»-  * 

Odh-LUOO  in  "  — » 

O      Z  ~  O  sj- 

U_t— LLUJ  •»  — »  —  CM 

<U.O  C\l  w  O    •* 

XIh<  CO  Z  — iO 

■—I—  h-Ct  — •  u  —  ro 

a:     oouj  •  — •     o        s£— * 

h- oO      ><  Z      _l     -*oz 

<LUUJ<Z  O—JUJ       OZW  — • 

SSIX      '-'  OLD  •■  0>-H   ►  oo 

Dt-ZS  Z_l—  -•  •— •  uj 

OOoO       <<  »Z(M  •—.■4"  C£ 

^                                                       00001—      —I  O   •*  •»  OOCM  t— 

j—  uu<<oo  mz>  mm  •>  oo 

#  z    iujI  Q.'-'^  -*—  vO  z 

*-»  u_iui— h-o  Z>— cm  2_om  f 

_j  U.Z     <<  -Z-'  <z*-  o 

_j  mmO_ JLU  O    «0  — JQioO  •-" 

»  t-l—  003  <><  !X>oO  Q 

>£  W3      OU-  OcOO  O—l  •»  z 

*;                                                         OZJO  — II —  — l  -  — »  -• 

w  UJCCO<  UZU  «■»— »fO  * 

^  XCQi— 'OtO  Z   *  ••  OO   •*  *-"' 

y_  I— Z3oO      UU  »Q— .  OOfl  •"*      ^ 

00                                                                   oOUJl— >-•  kJM  — i^— -  •-*      O- 

-  OO       Ot— 'f—  «-•      4h-    »  »•   •"*—  •"        "" 
-»  UJOO          'CC  rsJ-*2IZr«-  OOOO  Q.       Z 

-5  (—  *-oouja:  i  zz  --*    mm<  t—    i— — 

-5  <XUJLUO_UUO   I     »-»™      — — '_J  —s:       <h-i 

iH-O-JOeO  »»-.t_rgw      Si—  lu  — <      S  ► 

_  5^3       ZHttII--)-HQ       <<    •»      —  —  »-l         "O. 

_  —  <->o   «OQ.3  I  <MZ^-a:     _iS—     ^  Q-         Q.^— -f— t— 

w  ~*    o        ^_joo_io     z<r#  •»«—<    s«£<cm    —•  h-        v-szoos: 

^  •-    (m  <t_j<'joo    —  ac_j-50    t-_J  •— •  •*-*  s:        x<i— << 

O  <-+      Q  OO<CDZ00f-C0UJUJ^JO-~  CNJcOi^iti  <  <_J<_I_J 

ca  ^    o        2:    —    dluz^oz  ►    nvvh  »>-<-«  _i        -ictisruj-' 

^       •        <:ujct:ijL     zuj-Juj     -»*v^s:s— "-n— '— <  o     —     oo^-Oo^s: 

11                          Of(3      — 1           jZUJOuJU.S<l-S(MJfM<<D«ZJ                         O      O      Oil—  +•  i£      < 
Uj^      *  «H      aiLWUJZf— *a-JJ«oou  •      z      ><<QI 1 

—  2+     2:        uj»-<oo<»-«_Ja:'-,z^_iQ.  jzo    oz        m    roo     ex:     jsrt-z<i<i    m 
-,        q0      fcS-     3        22Sh     h-lu        — 'inziLwazz<o  •■        >      ».<ilu  —  si- 

-juj    ctcn    -*r>    <-o        >-«o        0000    hH\j\ivsoa        a    --    -^  i»     —1    -<— ix    u_+     -* 

►  Z)      i^slivj       II  00  I—  QIUJUJUJ      LU«<—       *     1—  *-*  11  11     •      »       11  11       1— 111— ^       11 

«-?-  _  nz     X>cOI-t-~«LUXOOZO-Z   *ZZZoo  O     -•      "5—      II       —II  ^H-      -» 

_~     it  ii         n        a:    qJmm|_ii— Nooo->oaa^Q.<  -3  __"° 

wh-  f*-        Z3     ccooooooa:!-     .j-jszsimsisSuji-i- 11      -.     -.  ►    oo     mz     ■ — ■  — » i>      cm 

5a     So     a -J     cuuJZ^aaaa.«i2.uwaHuau«<iix     u     u~     >     u«iz«5i     a 
cqo     Coo     aoo     <cxujoo-<2;3:oo    mmoujo-uuoqjkk     o    oo    _j    Q£o.«ot-     a 

XOOa-tx^  — <     — < 

o  r-  h-ooq-u-'-' 


o        a  ooouoo 


o        o    o  o 


117 


oooooooooooooooooooooooooooooooooooooooooooooooo 
r»-  co  <?>  o  -m  oj  m  <f  in  >£  r-»  co  0s  o  — « ^ '  rn  ^  in  -o  Is-  co  a^  o  <-i  <m  m  -4"  tn  vO  r--  co  o  o  — •  cm  m  -4-  in  so  i*»  co  cj^o— 'r\icovj- 

2SZ5:25:2Z5:XZX2:SU.U.U.lLU.LLlLlLa.lLlLLLa.U.U.LLliU.U.LLU.IlU.U.a.U.llU.lj.lLLLU.U.UL 
<<<<!<<<<<<<<r<<l— t— t— H-l— I— H-h-h-t— (— I— ^K-l— I— I— f-f-l— I— t— I— >— t— H-^  I— >— t— t— f— I— I— 
-J  _j  _j  _j_j  _)  _)  _j  _j  j  _j  j^^»/i<y}c/}i/iooco(/)oooooivit/ii/)cnoot/}i/ioot/^i/o<yoooi/}uoi^ 

_l 

z  o 

<  z 

tu  <r 

Qco     v/>  *  — 

COJ     _l*/>     2:  o 

ID      <-l_JUJ  -« 

_J  l-H<<_J  W 

<l<t  C£  <X  ■—"-•  CO  UJ 

>UJLUQ£CCO  —I 

oc     av-ujuja:  h- 

OOJ^<l-H-Q.  >— i 

U.I3Z«  I— 

h-        ts:uj  ► 

X  — oOO           X  — 

»-irn_j>-i<_)t-UH-  ^~ 

ccx<Q-'—X  •» 

»—  mwQQ-h-  o  o 

<^a:a:o     i—  -< 

ZUlilK  QiZ  — 

—       Hat-wQ  z 

cO</)Z«SOO       UJ  O 

UJiOmSmIOQS  O 

o.uj        Z'-'Lua:  -J 

—  HZwo<zi-a  lli 

h-*  ^ou-uj1— •     <3u_  - 

f  zu-ora-ac"     o.oo  — 

a.  ►mqooo:zz  >"vj 

i—  uki-q:iloo<  » 

2:  —oooot—     iLUa:  r*- 

<  a        aa  •     h-  -* 

_j  zuo^o-i-  <m 

w  l-^^-.2•-,        Q.0OZ  '— 

SI  •+-<       COCOTLU  Q 

<  <</>        QCOOQi'-'X  < 

_|  h- <l/)OUJI—  U_H-  O 

^  UJ—JUjU-OCQ  —I 

\-  XUJH-       >-XLLlQ  O 

■*  h-    <x-/n—  a:z 

—  •.lu_i>-<    a£<<  — 
ii  zi3cdma         •  ro 

»  1— 1— oi-z    xss:^  ►    — 

—)  <s.       _)<< —Ji-'UJUJfvj  — p*.       rO 

~»  *:  5:t^<2:_j<a:i-f-  1  z— •      •• 

t_  >_  ►cuo     Q-Zt—  tflonO  1  rvJ     co 

1/1  "n,  O— 1      </*      0<t>->   »♦-«"«*      «-• 

^                         _ .           >-»ccuj»-<crf-i2:oocoxwCi     o 
_j                               ^                  SZIOW                I  f\ic£ 
uj                           «.           t— uj>—k     z</>ujuj<-»-  <      » 
+  -3  <o0f—      ZUJ'-'l— 1 'C£0     — 

—  w  3rc/l3U_>—2IX<t<cOUJO  — ,rr* 

IL<00<«I-ZZ*(J      Is-  - 

cOLUeOoOl—      U.QO<fhJNw 
ZDt-ooOOO.aiaJza-< 
uji—ooz    3     ooo:,-|ja- 
zv-    ujujh-oooa        u-zz 

wJliiZZ      l-UUI-KMO 
I— OXU-KOZ  '-"-'      >—  "-1 

Da:i uzujh->-ooz  *<^> 

qco  •u-/cl»-is;  1   1  »-»•— 0— z 

C£3I—  h-  OJ_lX  — UZCNJLL. 

■QCUt^ZUJCtH-i—l  Q-Q-ZCDS: 

_'       LUXUJCOUJO.Oa-2-O— ' «•— • 

G£UJ<<0^/^2I^-X,-,      UJUJ»-i«— •O'-'O, 

_iUJ       I— XUJ00O0  — • 

po     m  ^-  x_ju_~«xx<k 

f—  UJOUJUJ>—  CQCQ 

o        o    uo    o        o  00000000  00  o        00 


^ 

0 

•■ 

-) 

11 

-^ 

mo 

ro 

ro— 

■k 

•» 

►i^ 

— <    II 

UJ 

— H 

—<   • 

II 

Z) 

II 

II  -5 

^:— 

z: 

"J 

^w 

z: 

^ 

HH 

H- 

a: 

fNJ    - 

►— 

nT 

>foo 

3 

-5 

z 

«1 

h- 

O'-' 

0 

a 

a-i 

UJ 

QU 

0 

a 

OUJ 

a 

«-0 

iyi 

UJ 

a: 

H 

to 

^J 

z 

< 

_J 

a. 

O 

1— 1 

Q- 

C 

a: 

y- 

a 

y) 

■— 1 

a: 

0 

u_ 

X 

>— • 

a 

O 

1- 

O 

<r 

0 

£ 

• 

r\l 

(N00 

*X 

m     00 

-^ 

CUJ 

— 

3 

Ol-Z 

— 1 

2 

1-      u_ 

^ 

X 

OIL 

—  X 

1 

QO« 

r\J* 

O 

O      H- 

—  -3 

a 

—00 

-ZZ 

0 

—  r— 1 

►1— X 

3  — 

—»  • 

00 

•— <  «o 

Z<  1 

Z(NJ 

^j  — 1 

QQ 

•  <3>— < 

1-2:0 

X   ► 

•— » 

OO 

aruii— 

<wQ 

^«- 

— <-* 

•    • 

UJ     »00 

szooo- 

*-o 

n 

rnOO 

•  00< 

<—  O    »UJUJOOI-lJ 

•» 

*■ 

OUJ_l 

Zo— ■• 

^ 

— <  11    II  UJ 

i-iCtUJ 

0_)w   II 

II  II 

11  11 

11 

II            3 

Ol- 

OLU^- 

►—I 

-5— »Z 

ZCOUJ 

-)T-< 

hZI 

UJ  11         — 

ir\j<^r\im 

■— ^ 

H- 

11  ^    ,^-MrorMm 

u 

Owwo 

u.u.2: 

a 

Q<00 

1-1 1_4  ac 

UJXUJUUUOU 

O 

1— « 

u_ 

118 


ooooooooooooooooooooooocoooooooooooooooooooooooo 
u^  >0  r^X>  o^  O  «^  c\j  ro  ^  in  ^  r^  od  o^  O  >^  o  J  ro  vt  u^  >0  r^  co  o^  O  "^  Cvj  ro  *d- in  vO  f^ 

U-lJLU_U_U-U_U-U_U-U_U_ULU^U.ll.U_liU_U_LLLLU_U-U.U_li-U_U»U_U.U_U- 

K^l— ^^H-l— f— ^1— H-h-V-l— t— I— t— (— t— I— t—^-t— f— h- l--l--^ ^ I— t— 1--I— I— t— h-H-H"l— h-h- »— ►-l—l— I— h-l— 

OO  CO  OO  OO  tO  CO  CO  CO  00  CO  CO  OO  CO  CO  00  (/I  OO  00  00  CO  OO  OO  OO  CO  tO  OO  00  OO  OO  00  00  00  OOcOOOCOoOOOOOOOOOOOOOoOOOOOOOO 

Q 


ex—1 

LUl_J 
(XO 


< 

at 

CO 

LU 

<t 
—I 

a. 

u 

►—i 

c 
cc 

i— 
o 

oo 

►— < 

DC 

a 

x 

•— « 

a. 
i— 
< 


UJ 

U_ 

U_ 


oO         •■ 

z 

<-i  < 

i-  s: 

oo  ~ 

<  z 


IX) 
UJ 

x 


-x 
a 


3 

x 
* 

O 

Q 

O 

• 

CM 

I 
O 

a 
o 

*  X  X 

cgXJO  O 

»ZQ  O 

zxo  m 

>-  +    .3—.    • 

STO^X    -  »~- 
wO*  #-«-*■«■ 

2  '-^'   <•-"->■—* 

o>- 

Jw    II      II     II      II      II  UJ 

LUX.  Z) 

UJ— .-zz 

II       ^(\|f-H<MrO<X'-' 
II     »  •  -  •  -XI- 

3  — i, <c\if\jmt—  z 
z~ »——"-*  >-^cua 
x  uj  o  o  cj  o  o  a.  o 

m 


CO 

< 
en 


oc 

oj 
< 

X 

x 


CO 

<I 

-J 

LU 

o 

—4 

a 

o 
at 

i- 

a 

x 
;— 
a: 
O 

UUJ 
wh 
O_o0 

a> 

OCOO 

)— 
auj 

oot- 

zz 

a 

LUtX 

ID 

>-<_) 

O 

CtH- 

a  i 

U__J 


UJUJ 

— II — — II — 

I — — II — uu 

3DD* 
ZZZI- 
XXX-J 

l-JJZ 
LUH-LUX 
#  Z>  II  II 
l-ZI-_l 
-IX-Jf- 

z>*-z)Z> 


INI 


Z<M 


XUJXX 
.        II    II  -J 

m>l-     —ii 1— 

•■    •— LULUOCO 

— zzm        QQZ 

— ((Mt— i—  ►— >oox 

••  •.<K2TOO    •    •# 

ZZ2IHQQOOI- 
^_! — -<oo  I    I  -I 

<<r2:2:2:  •  •  •  •  D'vix  »'>j 

2200-OOHHZN*  hSI- 

•«UOZ  t    I  _I_IX-JI -*--i 

ZZjjO   •   •   •   •  I  uulu<ujO 

OOluluOH-I— t— -JO 

OO  -l-J-J— Jh-Q  II   II   II   H    II 

_l— I  M    II  uj   •    iDDO 

LULU  jl-ZZ    •—  — — > 

h-_ I  II  luluxX^— <(M— <rvjro 
II   ||  Of-      w~~—       »»»•.• 

ZJZJH-  ll  *-•— «<\jcgc<i 

—ih-zz:  — illu-llu.    «—«— -w^ 
aiaixxo»-<wiH'-|M<i<<« 


CO 

•-^    • 

oO 

luZT'Jj 

J-QUJ 

<«ac 
Zf-O 

i-H<ILU 

QIO 
CXOC 

oo<i 

OOOLU 

ZI 

I   X 
-Jl-X 

o 

-ILU3 

<IU 
i-«^  (X 

a.  »x 

LU3II- 

H-U-i 

<l— 00 

sreo— 
>-x 

LUcO< 

X 

H-LUfvJ 

sklu 

OZI 
cX«—h- 

llq 

QOD 
1UOO 

zoo 
cc  < 
o> 
u.  1  Z 
coxa 
2    -. 

<Zh- 

CXLU< 
I II- 

CQO 

20a: 

Zl>- 
CO 

colu 

«IQ 

l-LU 
>  X 
<Oc0 

a:  l—  ►-• 
a:    o 

<2!Q. 

LU2. 

oOH-O 

>-*ooo 
x>o 

I—  CO<l 


o 

Q 

o 
00     * 

Qco      * 

0>— t . 

insco 

ro  ►_<<! 

mo-exoi 

<>-»•  XX 
rg<H-i— 

enujeooo 
^xoo 

<M— OO 
—4      QU 

•  II 
<*)     II  II 

a 

II  <C-*<\J 
ex  00  00 

"IUU 
Q.I— OO 


•»■•«•     ■*  ■«■ 
**     <■  * 

QQQQQ 
<<<<<r 

CLcCcLCCcC 

xxxxx 


0O0OZZZ 
OO*-"— •<—• 
OO^^*71 

QQQQU 

II  II  II  II  II 

("<■><»■ -*c\jr<*i 
O00022.2 

LJO1— ••— "-H 
OOCO  COCO 


OOO 


OOOO 


UiJ>Kj<J><^ 


119 


oooooooooooooooooooooooooooooooooooooooooooooooo 

SSZtSZZXSSZrSrSSIOQOOQQQDQOOQQDOQQQQQQQQQDOQQOQa 

u.llu_u_u_u.u_u_u_u.u-u.u.u_u_ulu.<<<<<<<<<<<<<<<<<<<<:<<<<<<<<<<< 

h-KHI»l-l-l-HI-h.|-Ki-i-HHI-DDDD02D0DD30D3D0DDD3DD0DDDD3D3D 
t/)i/HflW00Wi/n/)(/lWWVH/)u)irtW</)OOQ(OOOOC3fOOOOOOOOOOOOGlOOOOOOOOOO 
•4"      *•»      vJ-<      Z  oO  00  O 

2— »•><•        oO-«-        i—  OO  UJ  LU  00 

-H^t-a    oo    oo  lu  2:        2:  a    •— 

00OO3  U2  w  2:  LL  O                                   LUOOZ 

#OH  «•  H-  #  LL  LL  .-1                                       I— I— LU 

•U+  — *  — «  LL  >-•  OO                                       OZZ 

C\|+  —  <M-»  CT\  *—  t—  Z  Z        —IX<0 

►  >ffM  »f\)  •>  I—  •       OO  LU  O       -J£X>— Q.                                                     (M 

csjz  »c\j»m  ooq  5:  ►-    <ih-lo3:  -4  — t 


wi— .f\|  wf\|  w  LU  LU       t— <-•  1—             002TO                              X  ■"              X 

<lOOw  <tw  <I  LU  00  X       2TQ  <  U.ZOU                                I 

+  —<  +  <  +  X  X  ►-      •-«  <£.  OOO                               I 

(\J#    I  (M|  (M  I—                                  OLU  O            O       <^>                            <M 

oo— .-»  00.—  00  o  00  z     o-a:     *:^:  lu  00     000                    x 

OCNJfM  0(M  C  LO«—  1-41-4             <        SZ2!  t—  IUUJ>-iUJ  <         I 

O    ••  •-  O    •■  O  Set  <       — I           (XoC  Z  HCQI-(X  |—  +  +  +  4.  +  + 

^.  — <— t  .#-4  #  ai  I —  00  1—     <I     OO  ►-'  <r     001—  lu     m 

C\|— .w  f^w  c\J  OLU  LU  ZXQH       LLLL  Z0<00                              X 

2:<r<  z<  2:  lls:  1—  o<oa  lu  ■— •  1 —  — 1                      1 

.-.  +  —  >-—  —  <  <  uizZsq     zz  x  a    lulu                   1 

oo(\j+  00+  00  t—  cc  z        o           —**-*  h-  oil—     x                  •>*■           in 

•n-oom  <- — .  #  <r<x  «  joto  »  ozujt—                  x  -  ■  ■  x 

~O00  —00  «—  XQ.  O  —IctXoO       QQ  Z  OLUX 

—00  — c  —  t-O  a:  "-"Cloolu     lulu  >—  uzh  ll 

ca-tt-  o  mo  —  00  o  -5     cto     ctoi                 lu     o 

•.CsJ^j.  •»#  CO  LU»—                      (j)UJmI-i-<m  q  lu_j_j 

•r^z— *  (^(O  •*  Z  lu  hZ>o:a.DD  LU  XLU_iac" 

w>— 2!  w2!  ^  '—-J  >  <>-h      hZOO  00  I—      <TLU 

<.<S)<-i  <«-•  —  t— <  *-"  X— 12!<-*  LULU  X)             LU       Q>-                        -h 

#  •»}- 00  •*  00  <  xa:  u.  t— — i>—sc\ia:a:  OIOo^x                X — — 

O— '*  O-M-  ■*■  —      OUJ                    <<  00  ZHZ03                      I 

3 s-.  -^  a     cch-  lu  zoaiz  11  2:2:  h-  •— •     »— »     <                 I 

^rn—.      1 cm  O      cO<  O  X      KOZXX  2!  ZLLZUJI—                     1 

+    »m  +  <ri  ►  2:      X— )  2:luo0i-h      Z^  "-I  •-'O'-'X   *                    I 

_ ,rn  ».—...  —1  ».     oo>— 1  5;         x     H- Q  a  <     <t— >-  <     (M 

fM^-rO  ro.-o  —  2:          CL  X  QhQ<ZQQ  Q-  h-ooI—      <  I—  +X++++ 

..<  —  «-w  <  •»     2!Q  5!  LU      2!2:<iulu  Z'r-Z   *S:  ll:       I 

_^  <  ^h<  w  oo     o<  ►-<  2:o*ict:     2:2:  00  OZOI-O                 I 

—  cck  — •«■  -a-  2:    —tx  «x  at—    ot-ao  00  o'—ozh-i               i 

oa  <o  o  ••    1— os<  >-<    oou_cl>-i»-i  x       o    ujlo              1 

WQ2  *-^  3:  CD      <!      ^31  00 "ZoO 00 2! 00 00  <I  >CL>-^   ••                    rO 


^u_t—     •«■  t—     1—  *  QCLua:  2!a:LU2:#  zz  O  <r     <aix                x- 

0  (   1      a  1       1  ^  oluo<  Luxo:<roLULu  ct:_!a:_j<t 

3-^—.     3—    —  <  lucco  "Siv-\—cc     5:2:  u_  a:<QiLuz 

I— cocnj     ^(M     <m  »  H-XqCX  .— lu^»-  M  *-"-'  C  <Q<     O 

^        +  *. »     +  •>      •■  ^  2!t~a.H-  act:        ooxo               o     lu^ 

^.           ^-rxj^      <t~*      f\J  h-  ►-*          •->               LUh-2!  o:  2T2!2:X^ 

^            Co 2Tw      w  00           LUO03  >ZIZ      >>  LU  <      <t— 

— .            0<K—<,-<<       <  —*  — IXhh  <Oh  LULU<<  CD            LU             ••                       -^ 

q        o*  1  <"</>  >      ■♦■  <j-Xlu  oca.     s:ct:a:a  x  ooxooa.^  x 

<         ,£-»«~o-H-  ~ro—  tr\  o     1— a:  qCxlu  lulu  eta:  x  Mt-«Oi-                  1 

cc        -,— o— "/)-« »-»  o  ,~'a-     ^  <     a:ox<<  2:                                    1 

x        -h  •»  •>•»•—<  •■a  •■    evjrorn  <  oiozf-        x<<2  —                             t 

H-             »»^^jrO   »-m(_)'^        •»•«••  X  LU      *—<.  Z>—      —I      2:2!  LU  f\j      -»                               I 

w      O— i^.~2:'-<w*  —      -•— tfM  jr  2I>      of  <aZQ.Z«  X  »     ("O                   <       I 

2!OQw<<I>-'«-'<-^<i      ww—  DZQQ  h-oOooX  I-  CNJ  K-  +  +  +  +  +  + 

mqo<-w«<-z-    000  lu  z:<ilu<  oo<     1-1000000  ^-t    m               lu      1 

000    •               *           »-"  2:               lOX  wZQCZmw  00  ~»      — '                              I 

a  «>f  11  ii  si  -» 11  11  lo  11      11  11  11  '-•  <ici:xc3f           z  •-•  o    h-                      1 

(M                    —           *       —  H-O                         <r  QCOO                               I 

11      11 — -»-.>t— —- •  2:  x  00LL002:  ^  a  o    <                     f\j 

ll       -<(\jrr>mf\im—  roo'T-t-^fMQ:  O  -•     ^<  I-      <-"          ^_  O  O      _J                           X 

^-        (^    «.    •.    ►    ^   *.    •TT)    »0    ^    ►    »X  0£              XZm  OO        00              <CD  Z  O        LU 

zo3-(i- tr-iixi(Nif\j  *<■<-» o in mi'0 1—0 co  in—<Luoo 

►__SOwwwwwwrr|w+wwwuj2:0  QQCaLOO 

<>)»—  u_ooo<oo— o^oooatLUoo  <h-lux 

-4  -4-1  X<-l< 

00 00000000 00000000000000000000 


120 


oooooooooooooooooooooooooooooocooooooooooooooooo 
rMm-sj"insOf^oooN0'-^f\Jro-4'mvor~oocro— 4CMm^u^.ois-oooso-*c\jcOvi-invOr«-cooso«— c\jco<r  inor-coCT> 
co  m  ro.  m  m  m  co  m  ^-  sj-  >*■  vj-  vt  >j-  vt  .4-  -4-  >j-  m  in  in  in  in  in  in  in  in  in  vO  oo  oo  oo  03  03  oo  03  <>  03  c-  r*»  r—c^r-c-r-r^r-r*- 


QQOQDQQQQQQOQQOOQOOQQOOQOOOOQQOQOCOQQODQQQQOOQ 

<<<<<<<i<<<i<<i<<<<<«K<<i<<r<<<<<<<<<t<<<<<i<<<<<<<<< 

0000000000000000000000000000000000000000000000 


QO 
<<£ 

oo 


X       — « 

+      -< 
—  + — 3- 

+ 
+ 


+  + 


+ 
co 
— 3- 


o3 
-3- 


+  + 


— 3- 


X 

+ 


+ 
+ 


-3 
I 

cr 
3 

I 

l 

CD 

3 

I 

I 
P«- 

-3 


-3 

I 

I 

I 

I 

yQ 
3 

I 

I 

I 

I 
m 

-3 


■3 


rO 

-3 


o 

a 
x 
o 
v~> 

1X1 
h- 
<T 

Q 
<r 

cc 

3 
h- 

a 
a. 


> 
< 


LU 

X 

I— 


< 

o 

to 


O 
at: 

a 

1/5 

I/) 

a_i 
u_ 

a 

c£ 
a. 

> 


3 
□ 
■■-> 


in 

iry 
< 


< 


—        ro 

(M 


ro 
< 


O 

03  o 

t-n  ••     «o 

■»»  -..      CM 

2  cm      03 

oo  >-»      CT> 

•.— »  ro      CO 

~st  <!-»-* 

s^-CM  C\I0S 

r\i   ••       »  ►<} 

•  (■CI        -»(\JOJ 

vO-     in-*o 
.•nco     —"—in 

OO    ^XVN 

oo~»m     XIs- 

••>*•  •»  ••     in 
— <\jm-»  ►  • 

•o  — - »st—  I 

.-OCVJ  >-<%*•    »0 

— •— <XCOQ 

—      \-*L  ~03 

r*s»— >oOH-    ►  ►3  CM 

I   Z<i/>— ■ »>vO 

O  I  -J    uncoxcr> 

•»<_- .LU  •.«*<« «  co^^mo^ 
iw  ►— »•— 'en  ►— <oc\junin 

I  ro— .>t<tx— 'O^QO^m-H 
<i*<mcnj  coosoooun-* 
_  c£  •»»•••>  ►oo  •  vO  m  rn 
ao  lu  ro  sj-  — . — .  >i-  O  — 4  o  un  so 
-&  o— *o\iinc\j— in  »osunro 

_J  lu  — —  — '  —  _J  >"0  o  un  un  — 1 

<  i—  q  ^/ 1— i  oj  >-i^-  o  ■<♦"  m  -*  >».  r— 
iuz^<xxx|>-ois>ir»vOO>t 
a  —  O  in 

ozzzz  • 


o-o 

QQO 

03  • 

in  t 

m  •» 

mo 

una 

unco 

un>t 

unco 

in  in 

Ninm 

oin-i- 

ouno 

coin-* 

co  in  go 

^ino 

r^       •  0S 

vf  ►co 
cooco 
g>o.   • 
030s-  » 
vOco  ► 

0s  coo 
unco  co 
-4-covl- 
r*-ooco 
r^-coin 

•  coro 
r  co>r 
►coo 

oco— * 

QCOCO 

0000s 

•  00  O"1 
O    •<•<"> 

»•  »»rO 
OO  • 
33  ► 
mvOO 
coinQ 
«tuno 
-<unsi- 


in 

CO 

m 


o 

Q 

m 
O 


00 

CO 


O 

c 
o 


o 
c 
in 

N 

sO 

CO 

in 

— « 
in 


in 


o 

3 

m 

ro 
sO 

CO 

<r 

in 
—i 
m 
«t 
.— * 
(M 

in 


o 

Q 
«t 

l"0 

—i 

in 

-t 
ao 
<t 
in 


m 
o> 

^o 
j- 

CO 

m 
in 

• 
I 

O 
Q 
O 


a 

3 

O 

in 

o 


m 
o> 

.CO 

m 

in 


o 
a 

CO 

ro 


•     o  ► 

QO 

OQ 

•  O 


. — i— <  i 
»     •»  •» 

►OO 
OQQ 
QOO 

o  •  • 


OO 

QO 

oo 


►o 

OQ 


••      O        ►      QO      i—i   •■  I 
I  O   •■ 
►OO 

OOQ 

Q    »rOV. 

O-<r0O 
•  »-rrjQ 

-^OrOfO 
I  Qrom 
•Oroco, 

O   »roro 

roOfOfH 

rr.QrOf^ 

O    •  o  rn  co  ro  ro 

•  OQf^rOroro 
-^  »Ororo  «rO 

-CD  «roro  |  ro 
OOOrO'-o  ►co 
O  O   ►co  CO  O    • 

O     •  OCO  CO  Q    ► 

•  ^QCOCOCOO 
—*   I   OCOCOCOQ 

••    ►    •COCOCOcO 

oo>^  »rococo 
aa  i   »  rococo 

OO   ►  ►cOCOCO 

•  «00  »COCO 
-IWQQ    ••COCO 

►  I  OcOOcOCO 

O    ►   •COQCOCO 

QO— <cOcOcOcO 

•OOQ  I  CO  CO  CO  CO 

•»Q     «0    ►COfOCOCO 

0»— «— *    »OcOrO   »co 
QsO   I   — *OcOcO    *CO 

•^in  ►  i  ococoo  • 
JOOO   ►  »cOrOQ  I  co 

unur>QOi^cocoo  ► 

OOOOQ  I  COCO  »0  It 
tn^unco  »o  ►coro-^Q 
vj-OoOsO-H  «0coc0  ►OQ- 
OOQCOfM  l  OQ  «roO  «0 
O^vOsOO^  ►  *0  ►COO— *2T 
i^-cocvjsOOO   »o   «o  I 

r-4(OCT'COQQOQl        •     ►— * 

sOO-OCNJOO  *o  —^ OO 

ounco  •  •  »o  »o  ►Q  » 
f— unaoQcosvONvt<\j  ►— ^-hq-^qooo 

•  O    «0    »00    •O'W.O^^OQ    »UJ 


o 

3 
CO 
■CO 
'CO 
CO 
■CO 
CD 
CO 
CO 
CO 
CO 
CO 

sO 

in 


o 

3 
ro 

st 

o 

o 

CO 
CM 

•o 

CO 

r- 


HI-OUOaUNV.NNV^SQS^sQjO    »o    »0~i    • 

_4>-4     H-i»-<»-i*-ic\j(\jroco^o,sj"vf inr-uni-o>>— «>—«  •  i  o_ 
oozoo»^i>ooox<x<xun<r«-x^<crxx  *X  I  —i  *0 

nh-hUZZZZ  — •     CO     o     o>         o       ►  *oz 

_j_j2iujujujLiJ<r<<<<— h<i— 4<o<^«o<ooq- 

Q.Q.iiZZZt-t-l-l-t-cnH^HCM-Ot-(-Ct-QQO 
2iUMi-iM>-<<<<i«i<«(j<^<i  •<ar»<t<i  «<oo   •u. 
HMOQOQOOCUDUfOOffla  I  OOQO-^Q    •    •-*« 

— 4         t— I         — <        — *  — «         -HfMCO 


3 


3 

•• 

Q 

— 

o 

ir, 

» 

•» 

o 

t 

Q.-4- 
O   ► 

2 

2  11 

a. 

ZCO 

»• 

«» 

3 

•>  ► 

— t 

«— i— • 

z: 

— 4CNJ 

II 

II  -5 

II   «- 

— 1 

-5    ► 

it 

1— H 

hH 

a 

~l 

— I>— 

a. 

-Ol- 

ii 

s: 

o 

Uh- 

3 

ua 

a 

QOO 

~5 

QO 

<^)i_)U>i-)<*J<*JU>^J<~><~-)<^> 


121 


oooooooooooooooooooooooooooooooooooooooooooooooo 
o»-i<Nim>tir\v0f*-a3OO— *<\J'"Ov*-ir\^or«-aocr>o.-<  <\im^m>o^<x>c>o^^m<fmvO^~coc>04-'C\]i'0-$,irivO^- 
00 CO 00 CD  00  COCO  CO  CO  GO  O^O  &  O  0s  CM3^  O  CT>  O^  OOOO  OOO  OOO  ~*~*  ,-<•-<  t-i -* —4 —4—»,-<r«.l (NJ (Ni f\i oo <M(\J(M 

QCQOQOQQOOaQDOQQQQQOQQQQOQQOQQDCQQQQQOQQQOQQQCQQ 
<<<<r<<<<<<i<<r<<<<r<<<<<r<<r<<i<T<<<<<<:<<<<<<<<<<i<i<<<i<< 

oooooooooooooooo'ooooooooocjoooooooooooooooooooooa' 


3 
Q 

m 

o 


-> 


t\j(\j     mm     vtst     mm 
x<     x<t     x<     x< 

UJ 
II   II    O  II    II  v0  II    II  O  II   II  3 

z 


_  _« o  t-  -h  cj — -« a  >-"-•  i_; 


W 

z 

1— 1 

00 

"J 

•» 

< 

4- 

a 

Ml 

oa 

+ 

— 

o 

>— 1 

»■ 

— » 

-}-» 

i— i 

< 

> 

_l 

►-3 

* 

*» 

p- 

i— t    •» 

*. 

X  — 

^ 

^-*   4— t 

— » 

—4 

••-5 

«•« 

^W 

C\J 

^» 

*L   * 

^ 

i-*: 

I— 1 

>^ 

<— • 

!— 

c/>l— 

H-    * 

Q. 

o_< 

Q. 

a. 

w^« 

t/3 

—  OO 

0.-4— .-» 

o 

o 

'3 

o 

<r 

nT 

Z.-.,-*r\i 

z 

Z  II 

Z 

z 

^»-* 

2 

Z  II 

Z 

Z  II  II 

^ 

•»•»*»•» 

•■ 

»* 

»~— . 

-»s:< 

•» 

»• 

14. 

#» 

CMH- 

hOmm 

— * 

■  in— 

-H»— 1 

—4 

-joe 

i— I 

— «•»» 

— 4 

(—!«-.—. 

\Q. 

ii  -*— m 

It 

II  ~5 

II   w 

II 

-Oil 

II 

II   -J 

II 

II    -}»-4 

•Z.Z. 

1— l~-_J_Jr-4 

►— 4 

-5   * 

1— <t-H 

~5 

khUL 

*: 

-J    •» 

4—4 

-}•••. 

>> 

>— 4 

X 

X       "5 

^ 

+-*—) 

II    II 

sOOXXO 

r*- 

r^— 

00 

CO 

JM 

GO 

oo^, 

C7> 

CT> - 

— «H-           1— 

< 

II 

ii  — i«a 

^ 

^.^a 

►-a 

II   II 

a 

CJ-H 

a 

u 

<r>~. 

u 

at- 

U 

oi—  ♦— 

O-O 

UO           J 

Q 

Q< 

ox 

a>«j< 

3 

at/) 

a 

C(/)(/) 

Zm 

QOX>0 

<\l  rn  «T  m     <£  l*-  co  ^ 


122 


oooooooooooooooooooooooooooooooooooooooooooooooo 
pvjoorororoir\(r»rni^(r\rn'^^<'4'^t^t-J-»t^-<f>i"iriir>ir\.r»iriin  ^h-4-<— 4^^-^— <-w^<ni 

«««««i«<i««i<«i«<«««sxssssZ5:2rs2Sj:ss2Z5:s 

OOOOOOOGOOOOOOOOOoOOOOOOC3000lLU.iliU.ll^a.U.liU.LHLU.U.LLlLU.U.Il 


* 

f\J 

^»» 

Z 

—1 

< 

CD 

to  a: 

ZO 

•* 

oa 

— » 

—on 

nT 

\—  a. 

e\i 

o 

•- 

Zvi 

rn 

Dm 

• — > 

U_I 

cc 

1^ 

h- 

h- 

00 

•- 

► 

<z 

— 

— 

I— 1 

CM 

<r 

X 

— 1 

CM 

^Q 

»- 

•» 

OCLU 

<%i 

vO 

H-OO 

>— 

m 

« 

— < 

^» 

2. 

132 

2 

OO 

00 

COK 

•» 

«» 

2 

— 

— 

LU 

f\i 

si- 

_ 

uus: 

—t 

(XI 

5! 

XLU 

•» 

»• 

► 

h-_i 

M 

■0 

ZL 

LU 

>— 

m 

2 

o 

X 

— 

~- 

zo 

z 

00 

CQ 

<"-1 

Q 

00 

-k- 

at 

•* 

-^ 

•XI- 

•• 

— 

s 

Z'—ou 

— » 

m 

z 

►or  2: 

CVJ 

m 

*• 

COI— < 

•» 

>r\ 

_J 

*.<QC 

CM 

-~ 

>2I< 

■»»»      "»• 

h- 

M 

^- 

►    a. 

NJ—Z 

00 

2T 

oo 

XOOO 

1  z>-« 

< 

•* 

<r 

•■OOOO 

O   1    "5 

_j 

CO 

_i 

^UJ»— 

*•(— 1   <X 

LU 

•» 

LU 

<z 

X— 

■k 

>- 

+ 

— > 

-»U_LU 

1   fNJ    ► 

-• 

>• 

— . 

*  — 

U-X 

<tt~ 

(NJ 

X 

S 

-^: 

i«i— 'f- 

—  QCrg 

► 

* 

o 

► 

-5    •• 

21  h- 

couu  •- 

r\i 

x; 

c 

_i 

>-~5 

Qiooa: 

#Oc\i 

—^ 

< 

o 

— 

i«i^» 

a    0 

-JLU*-- 

*■«* 

3 

— .— »       , ,—, ,_, 

t 

m*: 

tm. 

<CC 

UL.UJLL 

<l— -^^GO 

a. 

O 

— «(\J       ^<M 

m 

zo 

►<r 

—J 

|T| 

z 

X 

iuz<(Nia:o 

LU 

OOQ 

•>  •>         •»   *>^ 

•» 

4* 

w* 

1 

■« 

►  II  II 

LUt— < 

a:-* 

►OO 

iT| 

ZM 

QQO 

>— ii— i      i— ii— '2! 

„^ 

-h  II 

II  II 

i—* 

_- 

-3 

)— 1 

Z      h- 

z-1-0  • 

•» 

•* 

OO    «<M 

wwffi^^a 

II 

II 

z 

••tf 

il 

+ 

II  "-»■«■» 

LU 

H-H/)LU 

H-i— ocnjoo 

—> 

-^  II 

•    '^^ 

OOhOOO 

_J 

s  — 

z— 

fc 

~3 

•— < 

^^ii 

3 

1-2: 

1— 11— «•— <■« 

H 

II 

»-<(\l      z 

>>-     >>u_ 

z: 

2: 

m 

■— ■ 

•ft   •» 

2 

2 

X>a:0 

uo^^z  II 

h" 1 

■n— t 

II 

xxaxx 

<r 

<r  * 

>r  - 

LO 

LO-^-^ 

■— i 

QC 

oaz 

-Hi-^2:<a 

-5 

II  II      II 

f—        _j 

—* 

--«_i 

-*_j 

it 

—i 

il 

— 4*-^h- » 

1— 

3 

c^u_< 

-J-JIU 

2:0 

—> 

—^  *• 

CC 

ii  ii      ii  it  -J 

■*^**^ 

<£ 

1— QCQ 

a.u.a; 

►SZCfc 

HH 

LUCXI- 

U           <I 

i_) 

02£ 

Oii 

*— » 

c 

~3 

Ot^Z 

U 

luz:— 'i^'-« 

2.3».«- 

-0-IUJ 

a 

O^ 

Ziaa 

x>o?oo 

CJ 

Q< 

Q< 

— « 

Q 

►— i 

QUO  00 

u 

O.LU00  3tX 

wmUKHJN 

a 

Qao 

Oh-liZ 

<X 

^-< 

— i           r\j      m 

T 

in 

-c 

UU- 

—1 

•-H            — i      •— » 

— i 

— ' 

— < 

u_o 

o  00  000  00        o 


123 


oooooooooooooooooooooooooooooooooooooooooocooooo 
— <  c\j  ro  >$■  in  o  r-  <x>  o  o  — •  cm  m  <t-  in  o  r—  co  cr*  o  — i  <nj  m  ^  trv  *o  r—  co  o^  o  —•  co  m  >t  in  o  t*-  <x>  o^  o  — i  (sim>tir\'ONco 
<\i  <m  ro  r\j  rvj  r\j  <\i  <\j  rsj  m  m  m  m  m  m  ro  ro  en  ro  >$•  ^-  ^  -4-  ^  .j-  ^-  .4-  »$•  -j-  m  in  in  in  mminmminsO<'0'«o^OvOvOO>OvO 

&&OLCLc£&c£CCc£c£CCCLc£CC<XoC<X<Xa£CClXOCC£(X<X<Xc£CC<XC^ 

LLU.U.U.U-U.LLU.LL'-LU.LLJ.U.Li.L.U-LI.l-LLLLU'XLLU.  a.LLLLLLLLLUU-U.U-LLU-U_Ll_U-LLU_U-U.U-LLLLU_U-U_ 


< 

h- 

UJ 


Q 
< 


o 

3 


CL 

a: 

LU 


UJ 

X 


•— " 

ac            cxx 

X 

3     a:     33 

LU 

a    3    oo 

3 

U.       C       U-U- 

u_ 

a 

■— »— ~*x><-.  —  —■«■■■—» 

a 

o 

>.^-.-*xx«d-'0 

1/3 

— « 

1     ••>-    >|   +   »  * 

3 

X 

1/5 

LU-^4"-<UJUJtNI(M 

3 

— . 

B* 

S 

Z-uj«2Z ■ 

1— 1 

X 

-* 

a 

o-iZ^aa^^ 

t— 

■*- 

nT 

>— i 

-3G2 -^3 

O 

<. 

•* 

t— 

(  »  —  t  1  t  1  1 

z: 

SL 

m 

o 

3 

co  » 

z 

II  II  II  It  II  II  II  II 

LL 

mm 

*V(\I 

3 

UJ 

1— 

2  — 

u. 

n3 

U 

Q. 

m  -^  — i  (\j  m  >f  —<  <nj 

z: 

>— « 

Z. 

II  O 

X 

Oi- 

>— 

X 

1— 

< 

^^^^(NJCsJCNJCNJh-1 

<r 

,%1 

u 

OJ 

2: 

CX 

w 

oa 

-2 

oa 

CJ 

H(J 

i—i 

333232330 

<r 

2: 

—I 

3 

u. 

r\i 

m 

<_» 

3 

U- 

cXixa:cXcx<xa:a: 

3  3   3  30303  3   3 

O  OOO  03030  OOO 

UL  U-lSlL.  U_H-LLH-U_  U.3U. 

^  NHS  *xV»^>s»>*  ^>-N. 

>  >-"v>-  >>XXX  XSX 

a.     s:>-cl     2:3:0.2:2:     O-XS 
xxxsxxxo>o>x>-2:>x 

h-*i-ai-#i--K.f--i}-i-ai-ai-s 
>>xx  *>*■»■■«■>-»•> ■>>  x ■».  c ^  -;{■  ■«■  a 

+  1  +  1  >z>»a>OLxax^xxx* 

xx»  zosxa.Qaosoa>Q.CL2> 

•*-8-#-S->>XXO  I  COO  IOIOIOIOQQI 
OOOO  »   +  +  I 

3333LUUJUJUJ  II    II    II    II    II    ||    II    II    II    II    II    II    II    II    II    || 
l-f-l-t-Z-ZZZ  LU 

0000-— — -»—— — .— — — .in3 

11  ii  11  11  in^r^oc— 4fMmvtm\0r*-aD-^fMrOsj-     z; 

11  11  11  11    »»••••»•••»»•■•»•»•»•.•»•  »oh 

>->XX  *^-*  — <^H-*-H-H-*<M(\i<M<\J(\jr\JC\J<\J|—  H- 

o.2:q.z;^>xx^-'— .~»>-w^.— _ww— _~.^— w    ^ 

x  x  >->  2:  o.  a.  2. —1 — -^ -^ '-•-«—< -h —i  ^. -<—<—•—' -h —•  o  u 

KKhKU0a0333333333333323300 


OOO  OOO  OOO 


124 


oooooooooooooooooooooooooooooooooooooooooooooooo 

UL  UL  U_  U_  U_  U_  LL  U.  LL  LL  LL  U_  LL  U_  LL  U-  U_  U_  LL  LL  U_  LL  LL  UL  LL  LL  LL  U_  U_  LL  LL  LL  LL  LL  U_  LL  LL  LL  U_  LL  LLLLU-U_U.LLU.LL 


>>>> 

■«■■«••«■■«• 
>>>> 

tt  ■«••«•  ■«•  — « 

oooo  -5 

QQQQ 

OOOO  »-« 

•  •  •  •  ■— • 

I  |  r\jf\i  < 
XX  |  | 

*  *  >>  2 

OO-H-  *  •-» 
XX>>        OOOO 

#■«••«■•«•         OOCO  2 

xx»                 •  «oo  O 

•H-  -8-  ■*  •»•                     COCO    •    •  -1 

OOOO                   — «*- -"coco                           Z  t— 

OOOO                    +   I  *-«-«                            l-Z                   Z               3T                        2  < 

oooo              xx  +  i                  i — i — i —              f-z    zv-    z       zt-  s: 

•  •    •    •                     -«■■«■  XX                Z      t ^»l —  i —      Z      H-H-      l-Hl-l-ZHhl-l-      Z  c£ 

a*cr>cro>               xx##        i— i— zi-o^^zi-i — vi—  i—  i-si-»-(-K(-\Hzh-  o 

>     I     h    I                         -fr-frXX            KI-l-S2GI-l-l-h-OS.HSOI-SHI-sOl-hl-  LL 

XX>>                    00*#            KNHX>Q.N,h-N.|-Q.OI-OQ.SXVsCZN.KS  </i 

*■«•■«■■»■                     OOOO           \>\ail->XS>,s>-SNSX>Q.X>Q.X>\>.  Z 

OOOO                     OOOO           XS>S£- I— OJ>CXI— >>-Xl— LLjOQ-UJX>-LLj>Z  < 

OOOO                      t.OO          UJOSI->*SQ.OUJ#KajH^a>05:K*SZS  Q_ 

OOOOLLILL'UjUJt^.f*-    •    •      OQ.*0£J>l-0*a>#Q.*x2>*Z*X25:t-  (— 

•  .  •  •  zzz  z  c\j cm  a*  c*    Qi-Xfthasr*  xi-j:>zxriz>sxszi-a. 

(\J(vjfMMOOOO  I     I     I     I        OSZX#  ^OhXZSOXSSQI-ZZ'-SOI-Sh-  LU 

+  ,  +  i  +  i  +  i  oooo      •►- s:  z  >>•«••><•  zsn--*  o>-o#-m- f-s:*  o* -a-H--*  x 

t/)          0000>->XXOOQO   0N#HZZa»Sh*>'###XXQ.hX*XX*X  H- 

z  QDao*-H*oooo     s>ai-oOQ-ai-Q.>ii>xxaQ.i-ZQ.xasxz 

o                  oooooooo  •  .  •  ioozi-s  i   i  ooZHaaaZCLOO  i  hCaQOzo  u. 

i-i   x>X>  .  •  •  .QQQQOOOOQQO  t  I—       I  H  I  O  I  OOO  I        IQI  IOI  O 
>_   +  +  i  i  ff|rfimr0OOOO'-^-^-*OO      II  ll  II                H  II  'I 

O       LULULUUJ                          •    •    •    •                         •    •  II    II    II                    II    II    II    II    II    II    II    II    It                    II    II    II    II    II    II  Z 

_£      Z^.'Z'Z.  ll   II  ll   II  corn  corn  II  II  »   ll  r\J<M              -»-»—.                                       «-..-^— .                           uj  < 

o    oooo                                          mm—— »-*o-hc\j -»-»—.  —.—..—  .-.—.— o-^tNJ— — -~-^— -*o  «-« 

y_                  xx>>n  ii  ii  ii  xx>>        r"-co<7>-^^«-<-^fMm^"invoi*-co<T>-<— <-h— i«Mro>rT»^oz  co 

II    II    II    II  ZZZZ                         LUlUU-lLU  II    11     »»*•.►•-•.•■•.*•.•»•«•»►•»►♦»•'••-••••   f*H  o 

U                              ZZZZOOQOC'-ZQlZ             — «~" «^--^^-H-H— <--'— *^C\J(\JC\J<\jr\JC\IC\|C\Ji\J<\J(\JC\JH-  O 

^     x>x>f-HHi-ai.a.Zhi-zzi-z— -«— "*^'""**>-,**'-"-s'— -- 2  <. 

aj    aaizu.so.z>->xx2:zzzi-i — ,^^^^^-— i— ,— t-*— i__<__4— »— ._<_<._,_*  „,_<_(_)  -, 

O      aOQat-t-l-l-l-l-hl-hl-l-H(-l-33333333333J32232j!225233U 

in  a_ 

o 

LL 


'0'_> 


oou 


125 


oooooooooooooooooooooooooooooooooooooooooooooooo 
r»(J3cro^c\j'^vtLnvOr^aoa^o^c\irOvfLavor^ao<L^O'^™r^^LnNO 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

CC  cC  CL  0-  CL  CC  CC  CC  CC  CC  Q-  QC  Q.  CL  &-  CC  CC  0_  <X.  CC  Q_  O.  CC  CC  CC  C£  (X  CC  CC  CtL  CC  cC  0-  CC  CC  CC  CCaCCCcCcCCCcCCCCCcCCCCC 
LL  LL  LL LL  LL LL  LL  LL  LL  LL  LL LL  U_  U_ LL  LL  LL U_  U-  LL  U_ U-  U_  LL  LL  LL  U-  LL  LL LL  LL LL  LL LL  LL LL LL  LL  U_ U_  LL  LL  LLLLLLLLLLLL 


> 

o 

z 
< 

x 


LL 


CO 

CO 


CC  \- 

LU  < 

—  (-  —                                                                            £ 

—  Z  -3                                                     a: 

».                                    t— i  •»                                                                o 


-*. 

--- 

'— ' 

LL 

*— - 

l/l 

— ■ 

<x 

-5 

a 

^^ 

z 

o 

1— 1 

< 

-2 

< 

DC 

CD 

* 

yi 

# 

Q. 

a 

a 

— , 

LU 

— » 

h- 

a 

u 

[\l 

> 

it- 

u 

< 

- 

— 

K 

1— 

* 

-D 

— < 

h- 

■— • 

z: 

, 

M 

< 

— 

LU 

=-. 

aj 

"3 

-5-5 

> 

z 

3 

»• 

X 

< 

-it—  h-  -3 

— 

>— < 

Q. 

*— • 

h- 

1 

t-OQI- 

=c 

-1 

O 

_. 

— 

Q-^^Q 

LU 

< 

z: 

—j 

UL 

<-\J 

V>-»— .^V 

Q 

+ 

a 

Z5 

a 

- 

Z 

•~>(\J^-4— ■ 

— 

—«**—  — 

0 

+ 

(XI 

— « 

(NJ     •»    -— * 

LL 

— 

— •■—<-_  >— 

— . 

y- 

_ 

— ) 

►^iM    •» 

O 

•■ 

•'•*-»   ^ 

LU 

—) 

z 

— > 

< 

rsj^-  — — 4 

— 

—<C\I— ^f\l 

X 

•» 

< 

< 

^.-3-5w 

X 

-j 

^« 

■«-»»-^"-^'— 

)— 

a 

,_, 

z 

*• 

z 

-5<<~5 

►-> 

OL 

X 

X 

xxxx 

[X 

.__ 

k-H 

^, 

NH 

<   1     1    < 

QC 

LU 

ZT 

«— 1 

zzzz 

> 

LL) 

H--5 

SL 

—1 

H 

f-i^ 

Q 

cr. 

H 

OQQQ 

•CO 

IVI 

Q-< 

TC 

•» 

^ 

II    II    II    II 

< 

Q. 

1— 

a. 

-^ 

•XI 

C\J 

z 

IU 

— * 

< 

S 

fM 

Z  II 

CM  II 

<t 

z: 

1 

II    II    II   II 

on 

«* 

*•  II 

*ll 

»— 

_* 

►— 1 

—»*——.—. 

^ 

•• 

^ 

£ 

•* 

>— IN- 

1 

UO 

— * 

r— 4 

LU 

-5 

S3 

^C\J-*C\J 

— 

•—. 

-^-^ 

— <— » 

—4 

** 

.—.»■»«-. «~ 

iJJ 

ll 

II  — » 

II  — 

a 

< 

a 

»»•>•• 

t— 

II 

II  -5 

II  -5 

mm 

11 

r\ic\jQ>>0 

-Z 

-5-5 

-«--5 

o 

_«_«C\J<\J 

Q. 

>— « 

"5    •* 

^:  » 

—> 

«— 

OLULUO 

UL 

+• 

LU 

II 

<t 

w<  »>■»» 

z 

n-h 

l-H 

^ 

II   11 

f«-4»-*4^-4  •— « 

LL. 

o 

vO<— 

vOw 

h- 

— > 

zzzz 

X 

r- 

r*-^ 

h— » 

>— 

CO 

•*     ••     ^     •» 

^— * 

< 

-5 

*^»— t  ►— <I-^ 

<M 

X 

X 

~» 

Q> 

•f-*c\imrr> 

h- 

LJ 

a-5 

a~5 

_l 

!- 

v- 

-5—5-5-5 

■— 

U 

oz 

az 

OJ 

UOU. 

i-"*-***— 

LO 

a 

a<i 

Q< 

Q 

IXJ 

«5<t<<I 

2 

a 

GO 

□  Q 

X 

a 

1— 1»— 1 

ICUCDCOCD 

s 

•o 

<i 

> 
z 

cn 
U 

LL 

r«- 

a 

u. 

CO 

a 

LL 

( 

j        <. 

J         OOOO     1-)<*J<J)                 oooo     o         o         ooooo 

000 

126 


ocoocooooooooooooooooooocooooooooooooooooooooooo 
in  <o  r-oo  o^o  —•  <\i  m  -t  's\  -c  r—  03  cr>  o  — 4(\j'  -o  nJ-lo  -o  Is-  00  <y>  o  — «<Ni  ro^m>o  1^-00  o>  o^fM.-'WLnoi*-  co  cr-o^ra 
vOsOO^OvOf^-r»»r*r*-'s-r*-r-^r>-f*-aDcooocoQOcoQoa300(X)0  ^i^m— «-^^^— <-^^-4-h— <(nj(\j(nj 

ilSmiXISJZIISZSZZSJSSSZISJJJJJJJJJJJJJJjJJJJJJJ 

ocaa:Q£;iia:aQcaricta:oca:Qi:aa:iiQ£QCQ:a:aa:a:a:QOQQQOQQCQQQQQQDQQQQQQ 

U.U.U-U.U.U.ilLU.LLa.XU.U.U.U.U.LLU.U.IHl.U.U.lLU.JJJjJJJJ>lJJJJ-i-j-!JJJJJJ 

■«■     h-oc"  * 

•K-QC-X       Z*-  # 

■»   <w_|         ►-.GOX  * 

#  LU  — O              0U>-4  * 

#  ZOO  CtCCiX  -H- 
#-«wZ  LU  H-  •«• 
-K-.J— <  2UJ<  *• 
•K-  JHZalZ  * 
■8-  LU-—O2I0H-  CNJ-* 
■B- X     LU3I-     oc   •  r*--* 

«•  H-h-a:-jLua<oo  a** 

#  O  OoCZ-ll-  ,-4-fr 
#LUO<0  <t32  # 
»QQ  00  COLLI  >■)«■ 
•M-  OZHHZZZ  <-* 
-«.  -H-  CC-.oO_jS<lu  Ztt 

•«■             Q  — 'OO-JOCLU  •»# 

•K- X  LULU  LULU  OH-  -J# 

■jj-^xa:     a:u    — )  s:        o-s- 

-a-QCV-OLU           K-<  LU           a# 

-J*- 1 —      t— XLUh->-»2  I—           X-M- 

*<OU)HIWZO  XoO           o-K- 

#2:1-        h-<xoo  «-">3:    oo# 

#  ZlJjZ      —       <  CCbOLU            # 

#  H-  •"-•:□  »-<0  LULU  h-i  t—  I—  LU-M- 
->  -H-  Z  Z  IQ  <LUOO  H--JJ- 
H-  *  LU  M—oO<UJH-  Sl>  <■* 
Q  •«■•— — .oOl—  X  I—  (—00  X># 
#                          «■  OCQOZoOH-LU*-*  H-                Ott 

—                                                                    —                         -M- ->^-2LUoO      OZ  ZZIOJ      <# 

-3                                                                O                        #U»          21LUZ      o  UJwI      ac*           z 

».                                               a                  ■*  u- 11  h-luo—oo  <-«    i—    o-m-        e> 

^                              —                   o                   -m-uj     •—  —10     t-a  000        h-#         CO 

_                                            -J                               •                            #  O  —       LUCtH- ZLU  -"ZU.       00 -M-             < 

i__                             »                 (\i                  #0x0    q-Dlui-i  luoo    a*          •» 

uo                                       ^i                         >v                         ■frwZ_J0,2:_iU.~ia.#  — 

<                                          w                           —                           #  LU  —  <<ILU      LUO-  LU(— x            *             >t 

_j                             rn                  —                  #x#     ziwijs  o<rn-     _i#         m 

LU                                        -&••-'                         •&  H-<   «»Ol—  ►-HLU'—  000      <■«•            <i- 

#                                         — .                           -                         #       *QO  O— '      >*            — 

.».                                               \£                              —i                              -R- 00       LU<Z— •  LUOO  LULUS       <.#■ —       CO 

M                            »                 —                 #  lu  2:00*-"—  0x1—  x           z#  ivi—  •■    z 

^                                            .-.                            i»£                            tf-OOLUOO       ^-t—  »-*  I—  LUO            *    I   Z  —       < 

^                          w                <             — m- oh-       a  oz     hoiso    s 

w                                            —4                             +                        Z*  CL 00 00 OO LUX 00 H-  LU       <       Z*     •—00       O 

go                            co                 —                «*r>«H>-z3  Oct:co    •-.•»•  x—  ►    m 

4.                                              +                             -5                       Z-M-OOO       ^OdC  —  a  LU            H-*    I   <M>t         • 

-»                                —                      €»-.             «-»•*  o     >■     ctH-<rx  lucdlu     Zfr<*ro     O 

-5                                             -5                            -*-5                       ^  LU_I_I_JH-<H-H-  SiSl-i       <•«•—  CC1-&       O 

►                         w   ►               l--itQ<Z-l^2Z»-'  <0<      O-M-COLU—        • 

rn         _                     o         *-•                     ^"-«             -J*      OQ<OJ     03  zzi         **o<     -4 

2             ^.                              c£             ^                              <^                   OttUJ-H             Q    «0  00-R--JLU             > 

in             ^4                              LU             ii                              —^                   J*ZCCQI       >■       T.  LULUUJ       LU-M-<H-N»       Z 

rsi           CO           Z      Zisl      m<t           Z      Z^<                     -:(-«H-ZH-oO<Xc£  XXX      _J-«-UJ2_|      0 

^rncn             ►►         »             ►*                  Lu-H-h-Lu<—..-*a:»-«o  >-<<-*-     _j-«-q£«o    ao 

►  II          -II            -4      -4  u       ~4  II            r-»      h-  ||   ||                 Z^DSCQ2      QCotLU  ^-<*           00      < 

-4      -4           -.                 II        II             II                  II        II                          h*OS           -.<H-  000000      0*H-H->s 

11      11  — .     11  — ■        >-<     ~3-~    *:— »        *-•    ~)— •—           h-  -»■  c£>a:-,*<     <o  •—••—«•—•        -M-i-tt-i        n 

_       _—       ^_                              -5             -,                              ->♦_.       Z       O*CQ00LU<— .LUZLU  >*UOZZ 

i            •           OO-O-           h      h»»      CC      O-Ji-O      o-w      S      O  CQ^-4«0      o 

<r>     oh-     o>-4        -•    -<-i    ^-4        -<    — ti-4-5    o     c^-w-ooao.     x<luz  <zs        *-J-iziia; 

ww                              «-             —                              "-"—       H-QOQ*        LUO>"— 00X<  Q-w-U-CLZ       (Vi 

o     a^    0— •        a     a^:     uj^        u     o^^:     luzo-k-ooo     <igc     v-cq  anciiazo. 

a     oca     oca         o     a«t     o<t         o     o<<     qcluoo-i* -hZluqch-lu  o#«HO<<t 

uuj      uu,                                                                                            *X<XCC<XLU2  o* 

O                                — <                      *Ka3H-<lZI-OM  o* 


a> 


00    0       0       00    o  o  ooouoooooooooooo 


127 


ooocoooooooooooooooooooooooooooooooooooooooooooo 

rsj(vjro(\jooc\i(vjror>rOfnrororrifrirrifri^vj-Nr>i-vi-vj-v3-Nt  -^--4-  mLnmtnmifMrun  m._i_i.m 
Kt-H KhhKHI-|-)-l-hl-|-t-l- 1—  I—  t- K- 1- ^ K- 1— h- 1— t— 1- h- !- 1- h-  (-!—>>>>>>>>>>>>> 

— I  _J  _J  _l  -J  _J  — I  -J  _J  -J  -J  — I  -J  _J  _)  -J  _J  _J  -J  _J  -J  —I  _J  —I  _1  _J  _J  —I  _l  -J  _J  — I  -J  — I  — I  -J  _J  — I  — I  -J  —I  _IJ  — I  _l  _J  -J  _J 

QOQQQQQQCQQQOQDQQQQQQQQDQQQQQQQOOQQOOOOOOOOOOODO 

—I  _J  _J  _J  -J  _l  -J  —J  _J  —J  _J  _J  _J  _J  _J  -J  _J  _J  _1  _l  _J  _J  _J  _J  —I  _J  _)  _)  _J  _J  _J  _J  _l  _i  -J  to  OO  CO  OO  00  00  00  00  00  (-0  -O  OO  00 

H-OO  # 

ZH  -«■ 

CD-I  -K-  c£ 

OX  -H-  IX)  • 

o-)  -a-  cd  a 

Zlu  *  21 

ca:  ■«•  <  uj  a 

—  ■*  s:  uj 

1-^  ->>  a: 

DD  #cquj  i— a 

oo  *     x  zz  oo 

LULU  #Ot—  UJ<I—  ►-< 

XZ  -it  UJ  •—X'-' 

uuo  #3:0:  ox  qc 

CC  -R-OLU  *-«l— LU  o 

CC  #_ll-h-  U-X  I— 

o;lu  -*  _ju — i  naz  o 

<  s-cxio  lui-<o  uj 

_jq  #u_     _j  Oara.  > 

DJ  tt  OX 

OLU  ft     ~—LU  C£        2!  Q 

2—  *-Z.ra-Zi  U-Oo£lu  < 

■->>-  -«-a— "—  u     uh  o 

00  -K-  • — •      I —  CO—  <•>  -J 

>  *hiid  xao> 

—  X  *DXQ  — it-LL003:  !X 

tTi  _)  2!  -m-i—      q:  Oi  O  >      UJ  UJ 

i— 'a:  -K-~"~co  h-uj     luh-  Q- 

O                                                                              ^<Z  -!i-l--B-X  <>oox> 

a                                                                   -luo  *oo<oo  2:     1— >t—  00  > 

O                                                                                           -  Z*-<  -*  COw  QX  _l 

•                                                                         t—  -«■  x     lu  q<h-z:lu  o 

o                                                                        ctoo<  *^2:x  ujo     "-<X  lo 

11                                                                            <.>->aL  *      uji—  wjZ     1— 

— ,         — .                                                                              _j     uj  -frOi—  O     —•oo  u_ 

-3                                                                    dxh  #a:oo>.  a-z     Zu.  o 

-.            »•                                                                                  (LD>-h—  -3-OC0  ssooa 

O           1—                                                                                           ZaC  -M-ISoO  ODOjm  _| 

••            —                                                                                                       •—(—_!  ■*  C£       O  OjZHI  —I 

vO            <                                                            —                                       O0<<  -ttCJUJLU  LUOciKl—  < 

w                                                                    ^                                       2!X  ttU_X00  003DQ  o 

m,                                       «.                        00    a  -»■     1—0  i—  o>-. 

^-Uj            2                                                         '-,                                    "— '      •"""  *  ^      ^  UJUJUJUJ^  UJ 

)_        00                                     —                           cdoo  -*     ccs:  xxa:  2: 

qm.           >                                 ro               <                                 X^lu  -S-ooOO  t— I—      'J.Q  C 

i—a:         <t                                            •«•                             — i»-iqc  — •-«.  2Zii_o  luoz  •" 

3:               .0                                CD                 <                                     c£2:  S#0i      'JJ  U.L.Qi       <  I- 

O               LU<                   rn      \-               <                                 I—  crT-  ►itOZQ  OO<0CcQ  —I 

c_r)— .              _|^-.                                                                I                                              <I<    *  Z-*U_C  LU  Q 

2                                    O                «Q                         O       O                   -»                                         3T3X  ■— ■X-Qt:'—  2  UJLUOOCQLL  -i 

cj5                     — .ct;          — v                 1-00              — 1                                      ^  ■»■  ujt— uj  S^oiS-j 

ca                     G<-o         •                     <                 2:                            -  -    •>  >-«-Q-Z>uj  <<luX<  O 

<I                       a:Q-          ~~>~ 3                  O1-*— »                ••                                 ••  •"v.  —!■><•      t— CO  'Z.'Z.'S.'Z.IL  (— 

^                      -»rvj<               »   ►                      OQO                  —I                       '-'            XX    »  O-B-LU1-1  OO 

O                — ,  »  •         »_4 mi                    -jf  c£            —                           inmiri  ooss-^i—  oo  ujlliZujijj  — 1 

r^O            2;    ►OLU            m-m.                     — — .rsi                <                      —             ••  «"-•  -H-i-tora  IKII  -J 

isgO            ZwlUJ       2:<K            SI       Z~5    •       SI  "5                            LO            ^.»v^  LU-M-t-CQX  J— I—       I— »—  < 

q_o            -—    •    •        »w                 •"-*   *   "a'        *  '    "                      *"         ^^  Z->>Z33  uj  c_> 

<     ,^       H<00       (MOO  II              (\l  »   h-»-tLU       -li^             LU             O             —  — »    •"  1—*  O^—  OOOOXOOOO 

o  1      11     <<r     11  co            i!  -50-  •     11  +— •     x        —               •  -»  >-•«■  a:     <  hmi-«m  lu 

II                2:             Ml    ||     Ml  Ml             -5<-*                       -J*         •<<             ^Ml_J             Z             2                                 •—  I—             *«V  X-S-COO  — 

,,                00        o-j           — '-J     <           2:     "-h     c^uj        «co\  o-x-^a:  o 

2-       i,       roeo hm   •"          <*\      m.  II  w      t\J  i|    -     I-      Xl-Q.      2ZSIUJ-  a:*oo<x  <C0      zs 

C^fj            «a                   m.             11                       _i     z     1-— «o     cco:x  oca*     3>-t  at 

?ai       U—ILL.U-        OU.-             a       U-^LL       O-J—       LU       LUCth-       OQZ  Z^-*<^)itCCE.  LU 

<rsiZ        QOmim,        Qm,<              OJw<«        Q2:<        O        iXISOO        LLU.-'  LUOO^-miOI-  H- 

— ifM  *X<<  LL 

—I                                                    (M      rr\            vf           LOO  -ft-H-CD2:  < 

<_>      o     00       o    00    <->  000000000000 


12^ 


oooooooooooooooooooooooooooonooooooooooooooooooo 

>>>>>>>>>>>>>>>>  >>>>>>>>>>>>>>>>>oot^oo  oo  oo  oooooo  oooo  oooo  oo  on  oo 

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjJoia:a:oia:ci:a:a:aa:a:(Xa:acQ: 
OOOOOOOOOOOaOOOOOOOOOOOOOOOOOOOOOI-t-H-^h-t-t-H-H-l-h-l-l-H-h- 

OOOOOOoOOOOOOOOOOOoOOOOOOOOOOOCOCOOOOOcOOOOOOOOOOOOOOOOOOOoOOOOOOOOOOOOOOOOOOOOOoOOOiOoOOOOOOOOO 


B 

a:     -1 

O 

O 

JS- 

H-      O 

(T\ 

»> 

-v{- 

00      z 

-— 

— 

* 

Z      < 

-J 

M> 

* 

••       •> 

lU 

^ 

* 

—»      — « 

a. 

'J 

tt 

r\i      O 

00 

ID 

* 

•>     — • 

Q 

v 

# 

r^     w 

<NJ-fr 

-*      LU 

»* 

•^ 

r-# 

<M       -J 

— 

<— 

o^-m- 

—       J- 

sO 

— 

*-«# 

O       -* 

rn 

— < 

# 

CO       1— 

■— 

•fc-- * 

>•* 

z 

^_i 

-^— • 

<-«■ 

^       *^ 

^LU 

—  — < 

s:# 

—     r«- 

►z 

1 ' 

* 

lo       •• 

—  00 

Z_l 

••■jr 

-<     0 

<r 

-HU 

-!■>> 

•*         ^H 

ro  » 

21 

o# 

(M       ^-> 

•»«^ 

0000 

o* 

00       Z 

vO-O 

►O 

X-ii- 

—    a 

m,-o 

— ■ ■»  *k 

o-* 

-»    0 

•^►■.^ 

i-n  — 

00-M- 

z    -1 

Z_J 

*••— « 

# 

O— ilu 

OO  LU 

— *.-^ 

LU# 

OLD    •» 

►  OO 

--*  •> 

1—  -it- 

ZZJ- 

—  OO 

^~4 

<•* 

O  «.Zrg 

<}• 

O  — 

3* 

coo  ••  •■ 

(\l    » 

CQ^ 

Q# 

<cQZr*- 

••-^ 

wo 

<■«• 

►a.,— •'-< 

sOf*- 

CD 

Ct# 

z 

—ZH  <M 

m  p. 

C?-* 

(J 

>r  ►^— - 

wP«- 

■ — ■ 

t-* 

CD 

ma  »o 

00  >—1 

^-^   •• 

00  ■* 

<t 

>i-<>< 

00  (\J 

^-— » 

a* 

»■ 

— OCClO 

•>*^ 

Q--ifr 

_» 

a. 

Ol_jH-_J 

—t— 

— i.^ 

tt 

<r 

•X. 

ooozu 

rriZ 

~.>w 

-J* 

m 

►— « 

"—(2  ••  — 

•■-5 

1— -J 

<■* 

vi- 

CQ 

Q   ».Q— . 

mz 

Z'-U 

>-«■ 

# 

••I— _l(\| 

WOO 

-)Z 

<•«•  — 

ce 

— 

*»  — 

— <K    •» 

1— 

0000 

Z  *  f«o 

-5 

_jr>j 

— >o^:zp^ 

00  ► 

00    » 

#      1 

Z~ 

•» 

UJ   | 

ZCOZ   — 1 

<r— 

•~»» 

•»■&  o 

1      vO 

_* 

mo 

Q.O 

1      ••    — .CNJ 

_j^ 

—0 

2#    ►t_a3 

co 

ct 

Z   - 

►-^stf— fNJ'-' 

LU    » 

— <■— tO 

*-<■«■  X 

~^     •- 

-H* 

a»-« 

■w  T 

^•m-5-^Q 

•>r»- 

•»   »Q 

J—  -fr  1 

C\Jv* 

— 

— «. 

i — ■ 

T 

CM-tZ^Ct 

•~~r-4 

— — t-^a^ 

Z*  <•*  ro 

0"5 

—1 

< 

oo<#  —   »l—  < 

(M(Ni 

(Njw^^m 

<-:«•  — 

C£<t- 

h-    ► 

■» 

O  1 

00  ^« 

(£^J"50 

•.— » 

-H^^M 

O-M-  OOLUw 

»— « 

I— 1 

o— 

UJCOUJOUJJO- 

-(NJh- 

wOom 

#  *  o< 

ow 

» 

— « 

o 

lS# 

ocqz  •*    r— iz 

— ICDCD^O 

00*  -JLU 

o<t 

< 

— < 

— OC 

f-_J 

LU             -~«^.-<**-5 

UJwwINJ 

LU-M-  <t  h—  >» 

1 

>» 

+ 

MOM 

O0<l v^<\J«Jf\IC^) 

lu        a» 

_!•»•  LU^_J 

s: 

— » 

QC 

+     •«— 

LUZ—H—  — ^Q.> 

^QioO 

i— lu  »-m 

-J*  c£ 

•— 'O 

s 

Z_l 

z~ 

z- 

h— i 

21 -JLU  CO 

UJCt 

mOZ-JQ.0 

o-»— 

M« 

oO 

"i«^ 

*• 

— 1    ♦— • 

••w 

•>  + 

«• » 

-  1   -J 

z 

w)mSU.ZOZ 

ZZ-* 

O*  1— 

1— ^^ 

.— 1»— « 

CM 

1  1—  CQLU 

-<CC 

r\j_jca 

(SiCC    •  M  LU 

•—»— 

1 sSJMUQ 

Ouji— »-^ 

-a-  •— • 

— i        1 

ii  — » 

H 

-50       3D 

II 

II  1 

II  -"CD      Z> 

H-HH 

*-*                    •*         h—          »>-4 

—l_Jw      . 

>*  OU2? 

t— 4  cD 

— . 

+    •  II  Z 

H-.    || 

JZ  II 

-5     a:— z 

Z 

rjouzzo-z 

*ZoO 

oo<i_jm 

-C  ->  — < 

p— i_j      •— < 

ii  •— ia-« 

cc 

Om 

wQCOO- 

^OZ 

Z>LU 

*  -J 

Q-H-  Q 

— '  II 

~ < 

w— (— 

(XI  — 

m  it 

Q. 

m    — at— 

3 

a:  ^j  _j  s:  3:  z  s:  <nj  2:  lu 

LU»-^00  II 

0.5" 

II       -IZ 

1— 1 

X 

o    — >z 

i— Ocua.a_5;2;  ►sooa>.2: 

xooo 

lu*  i-a.n3t: 

U« 

LJ 

u_— u 

a*-- 

ua: 

i— i 

UrXLL— -a 

UJZ-J2-  X'JO^U  - 

-»0jHH 

—  •'J  »>«— 1 

Q#  ■— ' 

•— 'OZ 

QCO 

q_ji-h(xio 

QCU 

a— 

ica 

Qw«CDlJ 

OCUJOOi— 

MIJlJUJO- 

-OQ- 

*QLU-»Ql 

O-* 

F^ 

-«                1— 1               r— 1 

1— 1 

"g 

rq 

00  o        o  00        00 


129 


oooooooooooooooooooooooooooooooooooooooooocooooo 
vOi^coQNO.^r\Jrn>rLnv;3i^x(^O^c\ic^i^u^vor^oocT>o^r\,f^^oavor^coc^ 

oo  to  co  to  co  oo  oo  co  co  oo  co  co  co  oo  to  co  co  co  co  i/i  to  co  co  co  to  oo  co  co  co  co  ci  co  cococococOcococotoooooooooooooco 

HhhHI-kl-l-l-l-(-l-t-Ht-|-hhhl-l-l-l-l-(-(-hHI-KhKI-HI-hKI-(-K(-|-l-l-Hl-hl- 
CO  CO  CO  CO  00  CO  CO  to  CO  00  CO  CO  to  00  OO  CO  to  CO  CO  to  to  CO  CO  00  CO  CO  CO  CO  CO  CO  to  CO  CO  CO  CO  CO  CO  00  CO  CO  to  CO  00  00  CO  CO  CO  CO 


a  a 

arc* 

IVJI-J 

(— 

II  II 

o 

-3 

o 

2 

r-  —  —» 

oo 

»■ 

»--)-5 

«— - 

—H 

«— 4    *■   •» 

c 

II 

II  ■— •—• 

a 

"— « 

^•ww 

ii  2 

H-l— 

1—4 

—> 

-•zz 

U3 

~3 -J 

acuu 

u 

0200 

r>JCC 

3 

QOOCO 

<  LULU 

CC  —                                                                            Q-Q. 

Q_  ""3                                                                                 COCO 

•S-  -"                                                         QQ 

o     —  o                                                      #-»• 

Q      h-  2                                                               — • 

O       <t  — '                                                                            «-4.-4 

•      CL  CL                                                                     -5-3 

N      Ol  2                                                                         ••   •■• 

I         I  X                                                            *+-* 

OMO      O  I—                                                                   «-"-• 

Q      Q  II                                                                  ww 

m                   OO      O  —                                                            002      r- 

)_    •          •  "3                                                                         COCO 

H-      — «r\JraOw      —  — '<          <                                          —  ~*      H- 

Q-.ZZZ      Q      O  UJw           —                                            •-.-      O 

O^Kh  I—  —  O       O  —            I— CL            £3.                                                  ww       O 

2      -h<<<OS      2  -3               co          CO                   I—                   _i_j 

to—  »Z22    •>      >  ►          —  •-♦          •-«          ro      _lOO      SlulU      — 

_j  «.o-— ww— or-*      *  _!>-«— <      OO          O  CM*      UJQict      -Jco2      O      _J 

LUCO    <-ZZZUl       X  LUw   I           •  #  _l       Q-rv|r>l       "JcOcO          •       LU 

ZWUZOOO    *Q-      Q-  Q-Zf\j      LU  II             II  _JLU      2                2                O      CL(\J 

►      LUOOOOCO_J      —I  ZO*--Z  lUQl        -II    II         -II    II       LU      2  I 

_«— .    i(jj_ J_ JLU<t       <T  •0™9  •      •  ——*-*  —  Q-2       ~*                 — *                    •         -CO 

||  OQZlululuq:               LU  -*2~<\iq-3  +  +-)  2           II II——.      CJ      -(# 

i—_4_J                        I—  ||  m  II  3  II         0#  _J-3"3<-3              II         —I.-*-*       — 1-4-H       _J         11-3 

wh-  I!    II    II    II  CO                   2  ~">  II  2~"3l— w-3~}w  II              i—t-NfcH       ~3»— •*—       H-       "3 

~»      z                   2I-OI-*-*  2 -J          -J          t- ww      2           || 

— lOw2Ql—  XwtOt—  COH-  ^-3  11    II  wLU  II     II  LU  Z— i        Lf\-J_J        ITV_J_I        w        s0 

<I       \—  0<lQ.       2       22  •—                  Q-            Q.  -JLU            LULU            LULU                       O 

Oiua.<za:_iu.uaoa  oo<i-5cl.co-3<co  -so.     cjco^;     oco2     ll.     Q-3 

QttHZ>Q.<MOOOO  02~3">>-,cJ-3-3Q  22      OtOcO      QoooO      +-*      Q-3 


O      O  <*-}<~> 


u 


130 


oooooocooooooooooooooooocooooooooooooooooooooooo 
^insor^-cocrO'-^'Mm^m  o r"-cocr>o^ rvjmv^-in-o Is- 1> cr> o~*fMm>d- covor^-ooo o-HCMcn vf  on^or- cooo  — « 

O^^OvO^^N^NNKr«.Nl«-Nls-03X(DCOcOOOflOCOCOOO<^(^OvCro*0,'(JN(J>OOvOOOOOOOOOO'-'-^ 
CO  CO  CO  OO  CO  CO  CO  CO  CO  CO  CO  oO  OO  OO  00  CO  CO  CO  CO  OO  CO  I/O  CO 00  CO  CO  CO  OO  CO CO  CO  CO  CO  COCOCOcOoOCOoOOOCOCOCOcOCOOOoO 

io:c£a:a£a£o£a£Q:a:cxiXa:acac:c£c*c£a:c>ic£c£ 

l-l-l-l-l-h(-l-l-Khl-ht-l-hl-(-l-KI-Hl-l-Ht-l-l-hl-hl-l-l-hl-H.|-hl-(-hl-l-l-l-hl- 
CO  CO  CO  CO  OO  CO  CO  OO  00  00  CO  CO  00  00  CO  CO  00  00  00  00  CO  CO  CO  CO  CO  00  00  CO  CO  CO  CO  CO  CO  CO  CO  CO  OO  CO  CO  CO  CO  00  00  OOOOOOOOOO 


o 


—  o 

-J  Q 

—  o 

_)  • 

UJ  CM 

z  ^ 

00  — —  CO  — 

-.  rgoj  OO  — 

►  TO  OO  CO 

— .  «■    ••  •    •  •> 

Q.  <<  <\J(\J  rOfO 

3  cvjrvj  >vV.  «-i*-H 

i— i  >—■•—•  —»,».«^          w 

—  --  H-K  — .—O           l-O 

O  I— I—  ZZ  c\jc\j<          21— 

_J  ZZ  •                           OO  *  *o          -5 

•—  -)-9  —t                           cooo  rOro-H-           ooO 

II  OOZ  +                             '**'**  mi-i3          oOO 

i^  coco  — *                           — — »  ww<f           | 

i_i—                                              »  +  +  !•-                       mm  i— i— o        —•—» 

cCcC                                                       —•  —  —  *                            ~>~>  Z'ZL*           «tO 

OO                                                       i£  t—*~  <*                              *  *  ~3~5>t—  I—    •»— -I 

OO                                                          "-  OO  <NI                              mm  oOcOCOZ2rn  I  — 

J        |                               Q\                                                                       _J  W«  ■— '                                                      «M  COCOS1— IMM  Q>- 

-»_                                                              UJ  <_»—  —                               >-»w  +    I  x<<i— »    •CO 

•oq           c                           co  -j-j  i—                     i— h-  —00+  ii — 13: 

-3-5-5                  J—                                               oO  LULU  Z                                   ZZ  — *i-l-M->->Z     »X 

■w-^-3                                                                     „,  COZ  "^                  -»             "~5""5  •>    »>-0O00-5UJCO 

_jw w               O                                       »  <-/'00  z               ^"          °°Z  -»mm<^Q_a.cO«j   •» 

lu_j_j               o                                     I—  -»  co                 »•          coco  .'O'hmjxxw    »0 

uuijjuj                                          —          ~J  — ICM                "   "  f^1  •»-»»-.  xcooo^»—.< 

V—OOCO                   —  *-•                        ~5             *—  LU«-t  II              h-—<              II    II  <r-»l —  I—  CO                   >0 

■a- coco               -«                   _l   •»  Q-    »              — —  "">— '  — 'ZZ-MI   II   II  co^ 

l_                             #-»                lu>->           —  Z1-!      m      C\I<\J  —           Zl—       CO— »— .  ^-3-^1—                 S(NJ 

-Hoo  ii  ii             ot^            Qu^*-Ht\Joo  •■•—      •— ^-j~5  r*          »-Z       »mm  v- cocoa:— —xz 

+,z                    lu-<            ZZ++-H  -tZ     —<  +  ■»  »  ■•        <-*~~>     <-iTn  2cococat<fcnooo< 

oo— —             •  *■            »oao  ••  ii  o     ii  h-<<  <        ii  z     ii   •»  »  -j^woo  ••  •■  *wt— 

-jooquj     ujh-o            ^(j3J-o     lu  (mo     fvjotMfM  cm         c"^     mmm  co        omromoo<i 

—)    -3->o    o<r^»oo     ii  z ►-"—'«—    oo    —'Z    -5t-Hi-i»-i  —  —        "~3'— ■•— ■  win  ii     «i-<wcQa 


n 


ii        .»,—  ii  ^,^,^<i 


II        ww-h  — 'ZLLI  II    II  II    II    II  LU  —Ml  — •  II  O  IM—  H-  I—  ua            CMH-t—  II  >>       |— H-H-Qll 

V--I-JI-  I— -l-  CD                I-  H-  -•  -•      Z^  Z  ~»h-      hZZ  oooOH-ZZZ  — 

OQCLULU^i  Z       »—OQ.  h-OCL>-'  Zl—             <I  »-~>~5  ~3  Z  ~5-J  DaZZTlO       z 

-jLjoooocj  ou_ct_JO  cJ-5—oa:  oo  oiNi  ocjco^  ^  oo     cjco^;  <xx>— cooooou_"a 

-3000COO  0-3HM  Qmw«2  0«—  O*-"  O  —  COCO  C)  QCO        OCOCO  OCOOO«lCOU>00>-CX 

st)  l>-  CO  U1  O  —*  ^ 

(1                      (_)  (J         o         o  o     oo  o  o 


131 


ooooooooooooooooooooooooocoooooooooooooooooooooo 

————  —— —  —  cmcmcmcm  cmcmcm  cm  cmcm  coco  i^  coco  <v\cOcO<^co  v4-<fNt>fr>^>t  ^>t  -*— — 

CO  CO  CO  CO  CO  OO  CO  00  CO  00  CO  00  C/)  00  OO  OO  00  CO  CO  I/)  00 00  00  00  I/O  OO  00  00  tO  CO  CO  I/ll/H/)l/)V)QOQQQQOQQQGD 

ctctcdartarctacc^a^c^ac^acccciraixcc^^c^ 

V— »— I —  I—  I —  t — t —  »—  I —  I —  I—  I —  t—  h-t—  t— t— I— h- h-l—  I— I— H- h- h-H- 1— I— H-l— I— I— Kl— *-000000000000 
00  CO  CO  00  CO  00  OO  OO  CO  OO  00  00  00  CO  00  00  OO  00  CO  00  00  OO  00  CO  00  CO  LO  CO  CO  00  00  OO  OO  CO  CO  CO  CD  CD  CD  CO  cocococccccococo 

—  —  —  —  »»*-  cC       _J 


-J 

CO 


-OO 

.    •    —        »    >s» 

-  a 

OO        >v     -        >* 

(— LU 

H->^-  >   - 

z- 

Z        -00      - 

LU    - 

mO«    1—  CO— » 

zx 

Om-»ZQ-    • 

uur^ 

-500    •  — LUO 

_»  - 

•    OO-    LU 

ID- 

••UJ-5    -O 

LUXQ       X^- 

ID 

X-0~       -0»-H 

a:< 

f_    •.  — LU     -X 

OK 

-  XX-  Q_ 

LL- 

Q-l- 

*- 

1— X            X 

X 

< 

cor* 

-  K        - 

i    - 

O   -<IoOX 

z- 

0O1— iX       C<\j 

1 

1  oOCM       LU-* 

—  > 

LU-    -woO-      - 

1 

|      -    -  I      — — 

<<J 

COX-  zx 

1  — 

1  en      1  rnx 

CCOO 

CO    -X  —    -<i 

1  - 

1  -  <  1  -  3: 

\~  - 

luos:<o  • 

1   X 

1  on       I  ans> 

>y>0 

ctai— ar:a- 

». 

1  0-   t  0  - 

• 

KO    -l-UX 

\ 

1      xi      r- 

X 

oo>r*oo>  - 

—         «k           —      — 

000 

—               —                   -2: 

H 

'J 

oO 

z 

z 

< 

•» 

— 

— » 

— - 

CM 

0 

— 

— 

f- 

^ 

— 

LU 

CM 

-1 

■— 

h- 

O 

•—1 

ca 

h- 

z 

— 

— 

— » 

— . 

r~ 

in 

— 

— > 

O 

* 

— 1 

CM 

— « 

T> 

3 

1— < 

a 

w 

0 

—  — 

— 4  — 

11  11 


o  1— •  •— • 

o  —  — 

•  z  z 

CM  -5  -J  CCOO             00    -X  —    -<  O-JLU 

>^  00  Z  I-                I   -   <   I   -   2:  ZULU    - 

OO                —  00  CO  I—   -          LU02T<0    •  OZ-J— 

OQ               —  -—  —  I  X            I  or:       I  oiO  CO   -Zcm 

OO             in  -  -  *-oo         oiOi—ciO-  <o  -  •> 

—  •  •             -  —  — »  -1  o-   1  o  -  »cqzn 

—  cmcm  co  cm  <M  -  I—  O  -h-  OX  — .Qu*-"— < 
a.  v.>*  *-•  -  -  >»  I  x  1  r-  <f2i-  cm 
#  -^— ^  _  —  _  x  oo>r*oo>  -  m  -z~» 
o  — — D  i—  —  ■—  "  *  •  •  -J-Q  -a 
Q  roc\j<  Z  Q  Q  coO  —  —  -Z  *—  <r>-< 
o      ►  *o        "5  ac  &■  1  '-,— ^luxzluX"—  ooao 

•       ■'Orri^             Z  <  <  LUCO^.    •  |  tn>-'  I  inZ  <_JI— -J 

(m    h-.h_x5       :/>  a  o  1  -  stvjo  »-2:o  -  •  cuzu 

^»       w*_<£                I  O  O  CO    •>    ••»-*   |-«(-LU  _IZ*- 

•S      I— I— O           -»  ►  -  I  X-  <J5<OcO<:C-  <   -Q  — 

00     zz+         >t—  —  -"  ^^    -^  1  c£-    1  ct:  ••  ••(—  _ km 

qq     oo>hh  -r-  — *  — <  1    *<  -a:0  •a:Ox  -»-»     -»<v-  •■ 

OO     ZZoozZ^t  ►  »  lu-  Xx  I  OX  l  On  Qn-»vOZZn 

•    •      CO  CO  2:  •-'*-' "-TO  •-•  >— •  l  H-  SinLUOl^LUO   -  Z  1  zcoz   •— 

r\jO     +  1  x<<— — •  —  w  — oiZ<r  -  l        -  I      -  <0  1    ••  •— .fM 

v^oo      ——00+   I  f—  w  O  O  "4-  I  ►-•0>fr>X-  >XX  CO    -— i^-f-rM^      O 

— .^       -!H#>>ZI-  CC  Ct  •(— O-      »l         X|         <  ZI^rOOnQ       Q 

3*        -  ->oOoo-5Z  <  <  c\j  l  -5  -<M<      <<      2:  >—  I  ro^tZ^cc      CT 

<z— -000000.0. z~)  O  o  —<oo     x— <     -  S     -    •  <*^  -i— <     in 

0<ro»-'>— s:XXoOoO  O  O  O      -  NO-     -   •-     — jj  O— -Qii^—l-iO      rO 

^,y   -^.^xoooo-^oo  ••  -  o-    ••    co  —  co  —  -  ZcoLuouj-JO— m 

.-!      raH-l—  00  >—  —*  •"  -X    -  *X^-  XI—   -  O#Oc0Z   •>      N-O           o 

O- 11 -<ZZ— 11   II  11   11  h-  I-  inxm-  in— «Z  mZX  O-Jlu         —  ^-^r\i         ao 

^,      ,^ -nH-  —     -5—  — ■     "3— •  •— irsj  ►>•— >  •■►—x  •»-'n0  cO<i—  ^v^vfNJ-jrvjO          Q. 

z—i—  zzct:— — — «  — <     zo  <\i     zo  ►  *>«.      ►Nor-so  ••  luz_ii—  na^-mM    z 

(jf.^f  ^OQ»>tin*Or*-  CM         -CM  CM         -CM  XSSI/5XVO   -\-5-  LUci'— 'OZ« JCL  —  #          - 

►_  --3^,woo  ----  -     — t  -  -     -^  *  ^^     Q-inv.     -  v.     <  z         ooi-.2:llz-4-i—     —I 

nToocoZ         acorocofo  vO      11  ^o  >o      11  vO  "*«■*     lu— '— '-       w-  5.  >—h-»—  nsjnih-)      11 

— <Ohhoo  11  11      •—••—>•—•—»  — .     >-<—  —     — 'w  -           -z?      -z:  1 —  •—••—•          -    1—  «2     •— • 

w            ie^.^w^                                       z    1— i—      -1— 1— x<i—x<  Duuzzaz  -co 

O  11  v_  11  >>     1 —  1 1 — 1 lu     vOlu  lu     r— lu     a:     <<     x<<loi— <mo  0>—»—  aoou-      11      o 

\-     -z.    ^^y-'z.-z.'z.z.  t-     -*t-  1-    -«t-    o    2:2;    N-srs:  —2:  —  cj;_i-i2:zz2:cm  11  -• 

zoDu-iZoo-n  i-1         1-1  —        ►—     i—     ccqc       -cccr:^  -cc""-*  -ocuq.q.2:2:  -2.00     or 

cj<ico<i^x«z<i:^:z  at     ljcc  oc     ucc     lu     aa  —  ua\xu\x^- >2;a.cjLjooLJ-<>->Lu     t_i 

OOTOOO^JVXICOCOCOCO  3       03  3       CJ3       CC       ULLL^XLLLL       NLl.       f»-UJCO»-<»-.OOLUO^'Cl.Z       q 

—  CM             -HCM       — h^NI  —4       —4 

rOsJ-                                            CO  vO  I*"  ^O^              O— <              CM 

^_,                                                              —  —  —  r-4-^                   CMOJ                   CM 


132 


oooooooooooooooooooooooooooooooooooooooooooooooo 
ro>ttr\>or,,-cc^O'-<c\im-i-ir\vOty-aooo—  fM<^N^u^>or^coc>o^™cn<fin>o^o3C>o— «fMcn>4-tr^r'-^0C7,>O 
^  — 4  _<  _i  — •  — i  _i  r\i  <\j  cm  oj  cm  c\j  cm  ro  cm  cm  ro  co  m  ro  m  ro  <r)  pq  rn  m  >j-  >*■  >tf-  sj-  -j*  >*■  -4-  >r  .4-  <4~ir\iriir\mmmmmirMr»>o 

qoqoooqqqqqoqqcqoqqqqoqqdqdqoqoqcoqqoqocqoqqcoqo 
2zz22zzzzzz2zzzzzzz22z2zzzz2zzzz2zzzzzzzzzzzz2zz 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

coccaDcccccDaDcocEa3cricDaDa3CDma2cDcDcQaDcDcoaDcDaDcE 


> 

X       > 

a    x 

>  «       Q 

X  —      *  -J-J 

Q  ->      -»  << 

#  •"      ~5  (-000 

—  3        »  #•* 

.-«  a    ar  -»-• 

or  ■—     *-•  o  *"i 

OJ                                                             UJ  —       —  Q  2    •» 

Q                                                      •-•  XL      X.  O  OJt 

o                                     —  o    o  •  ceo 

^                                                         ^  CO      <S  O  —  aL 

Oil  00  --»i-i 

m                                                   —  O      O  cm                                     »-i  •J'COO 

—i        in                              C  coccoo  — «                              a.  — «  +  co 

l_u  —(——I  *  _J  I 

— .       o                          — •  o~»    -"-a  —  a<t_i 

,-1         |_                                    ^,  h-aoa  I—                                   CM  !—  o< 

►                                — .    q  <o<  —        —             •■  -a- o 

cm    <2:  oo    o  o    —<       —•          h--.— »  o— * 

•»     OO  O— J— -J  O        ••            •>               -5<<  OS* 

H-       _JC0  <0<  I-             I-                  Mil  a                   -3-5 

—i       <<  O-H-5—       LU  —       -3             "5                  —  0.0-  2TcM       —    •»    - 

— «  2!  •*•+*-*  ll  2!  H  — •      —          — '               Q_l— I  <J+      —i23 

-»         II    II  <~5— <    •          •  •       — '             *—                   <1<<-H  CD-3          »OC 

O—t  CQ  I     I  H~*H— ■»  O      Q           Q                a-^'-'*  2!  I        1-ctQi 

<+-.-.  ZOUJ20J  OJ      <          <               _J002TO  ..a     _j»— ii— i 

0  30h  »-ujuj   «a   »0  •     O         O             UC-ai  muj        •— ^- 

CQ-32TO— <LU    «*<1>0       — •       O       -JLUUJ    *  CM  —  i-i3CX_H-'UJ  <n0-J       -h-J       O            t_)LOi-«  II  M-<2^ii 

2!_          wwO«-hN      cm      -iO— 'O  il           O—iO'-O  w-«ON      Of-      -O  II  Qd  ~3       I  OOO 

II    l|             UJQ             II         II                   —  LU  -?  II    II  C£'-U«- 2:  O                   ||               ||                         ||  ||  -JQCCQcO 

ll  il           Oll«-GO      a      OH   II  Q—  «Q«Q«  —*0  II  O       HO      0<  II  II  lt\          — 

Uj<|—      —  —  H-H-<|— <l—          <  —  OS— i—  <  —  <*H-  '-H-      >— <      I— <l— X          Q-  -*2  II  ^-11   II 

i— oa*-"    o^:            »-•    <-*     >t-?a*:  oa     o     uz  >     •-«>     •—     q__j_jlj  o 

naiuuu'iioiLUQQuQOXujja     uaou ill— jc_i  u.uxaoxQauj«iu  ljcxstll— <cm 

_ii-i^p-iOi-'CDi-<00'-»Oi-CUi-i<CQ  0>— i  «-"-■  <"<U  ►-•000»-tQO'-«0  <>•<_)  00  —  Qm"5m« 

f^cv         m*j-     tr*     o     ("—  oo     o^  o     — <         cm     m 


o    2:0 

-•      OO 

— . 

»      cQ 

—i        CM 

n0        <-» 

H^     •• 

»•                     — < 

••    1    *-• 

vl-      II    • 

—  CM  — 

*>**      C3 

^■h-o 

ro  +  — lu 

Oh- CD 

»o— ■<  • 

133 


oooooooooooooooooooooooooooooooooooooooooooooooo 

^-o^vO^NO-OvOvOp^^-f^^-c^r^-r-^r—  -^-^— ni-if-i— <— «-^— 4-^<Nj(\j(M(NjpvjcMr\j(\Jc\i(Nim 

OQCQQQQQQQQQQOQQQCaaaQLQ.Q.Q.aQ.Q.aQ.Q.aaQ.aQ.aaQ.Q.aaaaao.Q-a 
222222222222  22222  2oooooo</loooooocooooOoooooooooooooocococooococOooooooooooooco 

OOOOOOOOOOOOOOOOOO"-"-*  •——•'-'  M-MMMMMMMWMMMMM  KH  _4  .-4 —.  _  — .  — .  I-.  _  1-4 

[OcCCQcD£DcDcDCDCD£CtDcOCDCOaD(DCQCDQQOClQDQQQOaQOQOQOOQQOODoOQQOOQ 
_J_J  CC      -i 

<<  i—      O 

COO  CO       2 

#  #  2     <r 


<I< 

—      — 

CO  00 

r\j     0 

*  # 

4.     — t 

-»'-» 

r—     — 

— 1^» 

»-4)             UJ 

••— ( 

(M       J 

Ql   •> 

w      h- 

OCX 

O       — 

LULU 

CO      H- 

1—4 »— 4 

2 

■-^*— » 

4>           ^ 

^^: 

—           C>- 

00 

in      * 

CO  03 

~i     0 

+    1 

••         —4 

O— 

CM       ^ 

•  — * 

CO      2 

r\l    •• 

—     O 

#CL 

—      O 

JO 

2      -l 

<LU 

O—ILU 

CO'—' 

OLU    •» 

#*-» 

ZZJ- 

0£ 

-j*: 

O    4.ZN 

> 

<<_s 

COO   •»  •» 

_l 

_J_J 

0^3 

<cD2r^ 

•z. 

<< 

-*  — 

4>C3_i— 44— 1 

^ 

00  CO 

— .+ 

— -2I— r\i 

_J 

*■# 

(XI  — 

>r  -2— 

LU 

-~ 

— .  — 

•>_J 

rOQ   «»0 

_J 

-« 

21  -5 

o< 

«*<>< 

X 

^ 

in  "5  •> 

JJOO 

«-OroO 

•■ 

4» 

i—t  «»o 

•-«# 

Q._il— _l 

Q 

— H 

Q.LU 

—  -J 

00020 

C3 

—" 

Oar'— 

^< 

N-Z      ^      4> 

S 

h- 

►— LU— 

(J)  OO 

Q   »0  — 

•• 

u 

-*•*. 

CO  1 

•»( ICNJ 

1— 

< 

a— 0 

+  _J 

-»      —  <H-    •* 

s: 

LU 

O^CQ 

_i<r 

^sl— .v0s:2^- 

2: 

ac 

0  1 

<o 

l  2002   *-* 

•    •• 

—  CD-I 

o# 

O    |      ■>    — .fM 

h-(\j 

— 

ar  +  < 

*  -1 

4>^vf  H-  fNj~» 

—3  ►.— 0 

LU-JO 

_j< 

X'-rn-I^Q 

3:  co 

i      4»Q 

2<# 

<o 

2 

1    (NIvJ-Z  —  C£ 

••— 

i.^a> 

— i       «o  — 

<t 

0~» 

L3 

<•*  —      *t-< 

_JCM 

1— 'in 

<ICNJ) —  -K-  S 

«s 

#  -* 

CO 

_i^.cii^_j-5  0 

LU~ 

^^■> 

<tO  — TO 

...»  —  —I 

f\l< 

Q.CDLUOLU-JO- 

■»s:i—  o<n 

It         »-o  »< 

II 

-H(M<I< 

00-JJ-OC02   »      ^*-      OCQnO 

11  -»  »a 

*»    •» 

II 

►— '-JLU             «»N'-N< 

—  CM 

—      h33  11 

~» 

00  II 

II 

Q<K  >*"»».  ■NI-JCNJSUJ 

i    a> 

3T-*  (  LULU 

s 

LULU 

»■» 

LU2_II— — »Q.> 

-•"-icxLum 

nmww-, 

-3 

•— 4  1— 4— » 

— »r-4 

luc^mOZ^jQ-Q 

o-» 

••   •.+ w— 4-5 

•* 

— »«—  ^J(\J  4> 

^          uO^SlLZXZZ-t 

320^^ * 

•Q-LU 

:*£:«£  »• 

•.Q.UU 

HHKSNJSXNU 

UJ— ( 

OOLUOOO'CJ'3 

OOOQOD 

) 4—4  4—1                      •»          h~           ■— 1 

'-J    • 

OCa:1— 'COCOLULU2 

C0C0LULULU2 

2 

000220.2 

»2cO<rO 

■—.>——        ►— i 

l-Ht— « 

>— 1 

MMM 

DC 

Omhoooo- 

^Q2> 

•■•wrf  II    II  — 

—  1— 

II    II  — 

<—-<*—  >— 

O 

iJJ-UZZ^SLL 

1— •  II 

*::*:           ^^z 

>C*C*.<£ 

1— QCQQ-U.2;2:    «-S:tu£i.3 

oou-ifi^oou 

— «C\JOOOO 

cu; 

ZDXiguwa^u1- 

<J4-I 

JJ 

O 

Q 

CO 

a 

< 

^ 

» 

•* 

-> 

— 

LU 

mo> 

0 

fc— 4 

— A 

>— 

00 

•- 

a. 

»-i— 

co 

00 

* 

*— 

QO 

P^ 

00(50 

■k 

1  cc 

1 

^O 

a 

+* 

11  c 

1— *f\j 

o*-»     r\J 

□Qi— l'^     •• 

Q.    ►I  w       0~t  •    • 

Z— '(NJ— -     Q  »-^     — «  11  arc? 

•>^-*0       OfO  •♦■  QC       LULU 

— *OI— CO         •    -<3  "3<—    •    • 

II  C0-)200-HLU  «»0'<I<'^  <-* 

«Zh  «— ■«-H  •— 1  LU l-H  l— I  — *         f\J 

II   II   II  rvj— «-iQa      —1       11 

— *  II   II  OH       KwmmO      O 

— •        uj<oi—      11  oa-xH  11 1— < 
(-OC-«oq      or     «aoo  >-* 

0~3LUOl_)CLOUJCt.aj'-iLLLL.Oc^OO 
OJCO'-«<1<ICOCOO       <<IC0C0C0O       CXLUcO'— "-'OOLUO'-'OC-JLUQ.       Qmm^wQUm1q:QihM(J)-)Oh 

—4  — • 


o  o 


13^ 


oooooooooooooooooooooooooooooooooooooooo 
rn<^ro(r\<riro^rnm«^Nfr^.4-^^^^^vttr\inLau^inLaLaLnLnL^ 

Q-Q.(XO-CLQuCLQ^Q-Q.CLQ.Q.a.CL(^Q.CLQ.Q.(XCLQ.Q.CLQ.iXQ.CLa.aCLCLQ.CLCLa.Q.Q.Q. 

OOOQQQCCQQCQQQQQQQCGCQQQOQQOQQQOQQQOQQGQ 


«CM 


(-♦- 

OU 

o  << 

Q  LULU 

•  +  + 

O  . 

00  ^(M 

—t                         21  •■  " 

*n.                         OZ  O-O. 

»-«                         COO  -j-5 

Q.                         <C0  5TS 

■«■                           -K-  <  ^w 

-»                         _J#  OO           H-l— 

-»           —                —           —      r\J                           <_J  QQ           OO 

f\l           — 4                _i           CM        ••           _J_J      (/)<£  OO           <<t 

••              •»                   «•              ••      (— ——•<<!       #  O  •    •            LULU 

h-            h-                  1—            (_       -3<<(_Jt^       —  •*             rO<f  OO            CCCC 

-5  ~3  -3-5       «II#)J        Q-—       (NJ<< 

i-h            i-«                 >-h            >-i       wQ_Q.—» —       OQ.h<   I)  II    II        O  II    II 

^           ^-               w           —      o_ |_jOfO      LUO<  CO 

O             O                   O             O       <r<<*LULU-*'— 'LU        II    ||    II  — — »       Q_—  — » 

<            <                  <            <       □«——.<-<>-<  +  — i-t  II  —.— <<M       2— K\J 

OO                   OO       _|002T  — — "3Q-'-'       —»-%—»  4-    •■   ••         •>•••. 

_j        _j            _j        _j     uo»-<aaan/)a->fi.^(M  1—0.0.     — <o.o. 

OO             O       «M       O       OO             O^'-OVI'-"— "/IOC?    *   »LU  -5-3-3        II  -3-3 

f\j      ^4      --I            r\J                (M            -ill  QQ>-"-       Q.-tLUUJ>-i>—  ~D  3Cs:2;      '—SIS 

-*     11      11     ~*  11      11  -<  11      1111                ao  11  1  a*-«-« z  ~-—        >->-    z 

0000           o        c<  11  11                  >-*— '»—  1— |-1  11  h-i—    (Mi—i—    or 

II  I—  <H—  Ol—  II  OH- <  II  Ol—  <Oh- X            II    II  Q.  II    II  0.0.001—  00      — <oo      3 

*— •     co         co     «— •     ao     •— 'CO     0.— i_j         Q*         tyit/xto.^  o.<<i         <i<i     >— Q 

CXOC-JOQ-0<XQ.LJUCt.a-OLJO.O— I  «a<X— *<\JLU  m«T  *-»•—•  LL.UJO  -5LULU        OLULU        UJZ 

-501— 'OQO~5QO>— nQO,-"QO<0^<<'- '<<QQaiXO  iiXoc      QoCCt      QCLU 

Lf\      •O       f*-           «J                 O^            O                                                         — ■•  r\J 


000 


135 


oooooooooooooooooooooooooocooooooooooooooooo 

— i  fN  i  m  <r  m  vO  r-  co  o  o  — i  c\j .  -o  vr  in  -o  r*-  co  o  o  — '  <v>  >"0  <f  m  o  r*-  oo  o^  o  — *  cm  cr,  +t  m  -o  r—  03  o>  o  — 1  cm  m  vt 

—,  _ 4  — ( _*  — «  —1  — 1  _,  — ,  ^h  c\i  r\j  cm  <\j  f\j  f\i  <ni  <\j  <N  r\i  m  ro  m  m  m  ^  rn  ,r»  rr,  ro  «y  ^  vj-  .j-  .4- 

2Z2ZZ2Z2ZZZZZZZZZZ22ZZ2ZZZZZZZZZZZZZZZZZZZZZ 

<<i<r<<<<<<i<<<<<r<<<<<<<<r<<<<<<<<<<<i<r<<i<<<i<<<<< 

-:{■        *  z  2: 

•«••«•  a  cc  '-u 

■m-lu     #  t-"  a  _i 

#  X        ■«•  I—  00       Z  LL.  CD 

#i—     ■*  <  z    o    uu  a 

#  #  t—  ►-'  <       i-h       00       LU  CC 

•»■  ll     -a-  z  cc  ivzt-ui—*     —i  o- 

#0       #  ZLU  >             <  S       Z  Sm<^3QCD 

#  *  os  co     1— >  lu     uj  <c^«-*a:uj<               cc 

■St  >      -it  >->LU  Z  _J      —I  OCCOSiUCCI—                     LU 

•St  Z       -St  l-_ I  QUJLUO  QC  CD       CO                                 00  II  I—  LUCCX'JJ  —                       CV 

■it  <        it  DLL)  LUIZ-i  CD  OO                                 Z^^^LUI—  CD 

#  #  co  z^-lui—  i-  cc     cc                     quj     zio>-w     _j        oo 

#  oc     *  mZ  i-h     — J<r  <  o.     a.                      >-ic£uj>-<*—     00        <        a 

-sta     *  cc<:  szajci  cc  \-\-z    C30z.cc     —        cc 

*ll     *  (—  cc~     q  lu  cc     cc                      *-<sxtuj        oo     ccs     < 

■H-             #  OOX  LU       C<  Z  LU       LU                                  OZJI            OH-       LUO  — O 

#00     #  _o  1—  quj 3  lu  cl     cl                       z  «ah Oh     o     i-cco 

■it  CC        -it  DD  LULUOO  O  OLU                   ZLULU       -sfLLLOl— 

•it  O       -it  Ol—  QtnO  Q      Q  —      OCLoOZ      LUQD>       Z            -i 

■Jtl-       #  LUCCZ  DZh-  Q  CC       CC            —       O            >Z— 1|-00                       Q    «Z 

#0      -it  ccXlu  oo         ~z.  <i  <i     <          r\j     — <oo>-i— <     zujO         lulux 

-it  lu     -it  Di— 2:  •— oo>1-lu  Q  00         co  —     Oct:     moaiQCi-Q     001—  < 

#>     #  h-    uj  z    2:  -j  — »r«-<^x<2:2:Luooa.     <     a<ts: 

#  ■«•  •<Q_J  t— 0<LU  LU       LU  -hmOOIU       CCLU       oOO       X— l>- 
ttO      -it  Oct:  LUUJ  Zh      _j  Cl  Z      Z          oorsj      JZJ-^-  cCoO.--._i      3D 

■it  <       tt  LULUh  LUI— OOLU  O  O       O             ►—          •       DCO       oOQ-»-t                        (_J 

CO                    -*  O       #  3IQ.DZ  SOD  00  OOXOOO  II  LU           XO      o0_l    • 

■u- 1     #  a:s:co<  luzxo  >~*  •—*<.iu<&c£     c^cuai     uj<oo 

x              #     oo-k-  olu»—  JDh  luz  _i  x     s:i—     aoo    —xrt-o    q-olu 

—                       ^  |—»—#.  U_>-cr:u_  LULL,       QO  Q.  <    iw<I       UJO0       OOlZ       >       i-t 

Q                     -*ZZK  l—O  0>-h  ZX      Qtl-JCiKajaoQHaJK 

Z                         -M-LU<*  LU<00  ZLU*Zh—  LU  »-'<  00 1—  ►-•<»—  Z<I       H-Q.LU       CO  QT 

LU                      #  I—  oO-M-  CO      '—Z  <IClll       <  X  2:_IZ3»-'00>-.QLUO0      ciUJ      'Xl^ 

Q.                       S-00.-I-H-  COO  <_J0Oi-«  I—  OO— '<LU       QCZOJO       <Ht-OQ.U1 

Cl                  ■»■•-'      #  Zi—      •—  a^XLU      a:  h-      "—oooiu      o.      =^_J      oo<h-Ol-' 

<                   *  00      ■»•  <      lui—  luooooz<  U-  —                  ZoooiZl—  H-  ••     _JO<u_luZ     ex:   •> 

-K-ZS*  LJOSIO  >       l—O  0(M  >d"       —            LUI—  LUOZ<l/)00<|JL'— '<— «Q»—  LUQ.C0 

#o«n«-  zd<  olu*-»              r»  <t    lh  szi-  o'-'Sioooos:    h-        tlcc      • 

■a-ooc:*  oo.— oa:  5:      »o  z^  o    •— •        lu<-i<     o     ludqO'-'    oo<<<m 

•«•       O*  o:QOI—  Z<H-Z-h  O-h  (NJ      <N           JOZli-nOQKLUQZ-HwJ      Z-h 

■M-oOO->  OZ>Z  OooZOcO  1-.  w      —.           uj-5      O      Hf-oiO«                00— .0 

^sq:*  t— o    0  — •    uji-hd  oozin  —              u.    lucloo    h-cq        oou_Lu2:<r 

■JtCtCL-M-  OCLh-O  H-LUSIH-O  ZmN  U-LUCOCOO      U_            ZLU*-*0<-.<    »• 

#0     *  luoo'-'  oxlu<  <     o>  00     lu     c£Lua<r<<:coz     k-_jx 

#u_LU-i{-  >luZQC  Zt— — Ji— I—  O-z— <  1X.CO1X1— Z                       <.cLcC      in 

•«■        X*  CfDO  D       LUCtZ  X~  CC  CC  LU  2:  LU  O  <I  &.  LLU.LL  I—  OO  LULU  f-    •> 

#5:i—  St  QcCS  LLO       <LU  LUI-  X  LULUcODCOoO—IUJ'-"-«t-.oO'— COO-Din 

•«•  <      #  <OOX  ZLU>X           ZU>  COCOSTZSr-HQ-cO  D      2TCQ.— ' 

*q:ll.#  Oo<o  xx    lu  z<tcc  2:2:0    o        s:           zi^a;z« 

•H-OO-fr  _i     Ol—  1—     1—  aet-J  <o<Q  ^         DDZ     Z         o^^— *     i-ZHh 

•tt-o     •*  o_jLu  —00     <lu             2:lu  QC  2:2     Q     00     z                 •— 

H-CCiS)*  I—  <.       CC  OOLUU-LU  0000       Q  LU       LU                   <       LU                              Q3 

■M-CLK-Jt  ZOLUI—  ZDOZO  — 'IX'    »LU  K      — I           KOOcC           0>ZCt:      —1 

Q-Jt        Z-5t  LU_JO^O  LU_|       i—LU             _l— ILU  LU       CO  _l  I— <  _l  CO  h-       CL  — I  CO  >->  <  LU  LU 

<-frLULU#  CC       CC  I-<ZJQ  SJ-IZ  2:       <LU~5S:OCloO       OH-I— I— O00_J 

O-froS*  LU_jO_J  z>o     o  <•-•-»  <     <-<zzzzzz     ZZZZZ^Z         00 

_j#— tuj-jt  u_<u»<.  — •    «2Z  acoooo  ac     cc                                                        a 

oo-jt>j-«-  U.2:     ~«  _ ji—  o  o        o  <i     <                                                      ac 

>-••»■  crtLU ->t  *-a:>i—  0<0-Jf>J  0>   •oc  a      >                                                                  < 

#lu     *  qluo—  <od_J'-»  ccco2:<a  o 

s*  oolu ■«•  xoz  ooa:<i  a        o  2: 

<■«•      »— ■«■  uuH-coi-i  _JZi—     <■         Qoo  lu  oinomo     mosfioin     o         i— 

CC-M- OO*- '-R-  LU  OO-J  OOLULUI—  LU        —J           •lT\i— l-^(NJPsJm        ^^-^y^Ln         0              z 

O-S-'-'Z-a-  CC— ^~—  LUOOZ— IO  >-QiD  -JCO_j||||||         I     1     I     I    I         I            —1 

a*x— •-«■  x<coo  xt-o^z  xo<9-  1—    o    o— *o-<o— «o    -»o-*o-m     o       o 

cc  •»■  h-  ll.  ■«■  1— —.«-»_*  i— >— io3«3.  i-uo^  •— «     cc     o        —•— <<\)c\i     n  m  nt  ->r  ^     lo        ~o 

q.                                                                        i_i  v-     a. 

00000000000000000000000000000000000000000000 


136 


ooooqoooooooqoocoooooooooooooooooooooooooooooooo 
^^^^^u^inininu^inininu^inovO^^^NO^^^<)^~^^^r^f^r^i^i^^aDcocoaDcoc^ 
Z2ZZZZZ2ZZ2ZZZZZ2ZZZZ2ZZZZ2ZZZZZZZZZZZZZZZZZZZZZ 
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<i<:<<x<<i<.<x<<<<<<t 

—  — »  —•-—  UL  (X 
O  Q  t~l->->0<: 
X  X  CCCC  Z-J 
O  Q  <KO'— O 
O  O  OOQC  a. 
(_)       <_j      — —  LULU 

—  rvj>— .(/> 

2:      Z   •»-»—  « 

<-<QZ2ll    - 

i/lQWOOC    •  <tuj 

UUQCLUOT-SQ'-'h- 

KQt-O  Z^OoO 

ccacc  ujuj^-iuj>- 
<o<q:ix  f-oo 
o    <j<i— h-  «a 

~X  — _l  X<IUJ 

<       Oh-HOOh 

1 —  —Jl — o_-cr<r  1 —     < 

zoz-        <ooz 

X      UJ_J_IZ'-UQ 
LUKLUCX  »-ih-0 

lOXO'-LIUJ      oOO 

^ZkUJlIS> 
UJ       dh-l-  UJOOLU 

u._iu_  1—     x 

O       QZLLU.I/1UJI- 

X      «OC>t- 

OiUJQUJ  t/X    ■» 

LUh-  h- 1—  UJH-  \—       Z.O 

CQ<0<-JZZlU"-QC 

s:zujzoi-LJLui~Quj 
iux>-«>,-^zzz<xrvi 

jzo    o<aozo 

CD      XoOX      lli-Oh 

<i-oDOtizzaoa 

«ZOl-|0<OOa:     Z 
flCwOOUJOOQUJ 
<0      <  I  O  1    I  Givi 
>-3XX>a-X>-ot— —• 


UJ  2!l— Xl— UJO- 


z 

00 

< 

>—i 

s 

• 

2: 

S 

OOX 

UJ 

zx  • 

Z      000 

OJ 

_J< 

_J 

O 

*-*oz 

OoOl— <X 

_J 

< 

CD 

►— « 

ou-s 

MJZU. 

CO 

>— X 

O 

CL 

z    x 

1/)<IUJ 

0 

(X 

Q£ 

O 

LU     •   _■ 

Z«ZQ 

a. 

— 

UJ 

a. 

QC 

zo 

<cxujuj 

CL 

LU 

1-0 

(— 

vtSO 

o_uj_h- 

C/1 

CX<UJ 

x 

a 

0 

XI— LU< 

X 

r-* 

lus:^ 

LU 

X 

ijjZUJ 

uj<t     _i 

LU 

3 

CO      < 

ijj 

ex 

1 — ■ 

—                >^l- 

2IXX 

X 

^ 

1—  t- 1—  2: 0  CO 

'v0  2T 

acj 

_j                 a    < 

-J     00 

0 

ZZZX-* 

OO 

[/) 

a< 

<                                 CQUJh-1 

<OU-J 

(/) 

a 

UJLUUJZQ.S: 

Xct 

0 

«— < 

—                             <CQQU 

z:  — >     < 

Cj 

_i 

2:2:2:       CLU 

SU. 

X 

a  a: 

x                          a. 

X^-GO 

X 

0 

UJUJUJZX— 1 

< 

ouj 

UJ                            UJQO 

UJQLU 

< 

1 

_j_J-jOl~a3 

►-Q 

0 

U_>/- 

1-                  xujX  — 

XXoouj 

uaia: 

ujaiUJi-<oO 

Zjj 

< 

<        — .— — ~  — .f—  OjO-GO 

—  I—  1—  xco 

IJJUJ 

1—  XQ-OOUJH- 

h- 

-IS 

2:     — f 1 1 r     za__ioo     a 

_jcdt- 

1— !—(—<;  l—CLt- 

:2:<r 

< 

II      — 

■      —  <1<<<U_       <<  JOOOl/lO 

UJZZ 

ZZZOtX      XUJ_) 

z. 

^O— IO  _)•-'•-'  — —<CJ—>      •— 

^  H-*  N— »  ^-«  h— 

zxx 

>— <*-«i— 1>— iOLU<t_JZ3 

z 

0*-H< 

M<i£t!X^     -»uj(X 

— 'Q.Z 

ZO 

OOOLL       X 

LUO 

ZQ.HH 

iQ.H-njjLULUUJro_JXUja:a<oot—   • 

0 

o.  a.  a.  >— 1  x  >—  — 

1        _J 

MCCtOdhhhh       1—  H- 1—  UJCX      »-«OlO 

Zw 

i-a 

Q< 

Xt-UXuj<<<<>-*       <l-l->-IZUJ 

a 

-IJJZU.2QUJU 

►hh-K-i-zsjrs-JDzr^oji-    ~ 

— I 

«>- 

<r<<uj     Ouji— 

uo<o<              zzh 

2IoO_i      UJi— 

mi— 1— 

OQQQQo^i/Kuj 

woOS^ZOUUOO    •■      (_) 

«<  »xx 

H-4 

<►-. 

aaowujiKZco 

— . 

Q.HH 

►—■     >— 1 »— it— »•— 1      — »"D>— 1 

O       2IoO<UJ 

*0>ujZZZ      00     cc 

it— 1 

CM 

a— <j 

"-OCLQ.Q.CL    ••(—    •  Q- 

<—  u.(Xi/5     a. 

LH 

wmW                   UJXUJ 

2:0 

• 

(X       .— 

1      ►HOOOO</)J^OQ.O'iJiillOO 

• 

ULt— X       1— UJV—       — J_J<I— 

O 

oil—  00  a.oa.cr:  ex  x  at  _j^  1  x  O     XZujcx 

O 

•—O 

xx><i-»o<r_i 

— 

ujoxo 

'«oi-i-hi-<D     i— x  .t-^:«a. 

— 1 

1— UJ   1 

SOJZi^Zi- 

•       UJ 

u_ 

cQ(jijixi-a:aoooi-<2a:oi-u.    01— 

LL.Z 

QhhUJwLLKJCX^IX 

h- 

2:—<xi— <t—  coxooxx  »'jjgoQu_x~'X< 

♦* 

UJZQLLUJSruj      u. 

1     < 

•» 

0    oaaa>-i->-'i-uj-i-'-« 

IujOIujz 

>tQ(                      1— <C£;UJ|—  CC 

in 

zaoi 

X>-cx:^-cxki-Z  — 

hOUKa- 

^^ 

— '0<->     Z      —)OX<Ooo 

^~ 

azi-^t-    0    o<^»uj 

CXO           OS 

ir> 

^<<<V»LUI—  SU.LU 

(Njuj_iu_     a: 

-  ctTQ  — Q  — 2TUJ      Q 

O      Q-JiX< 

— < 

t~  t- 

-IQ 

>— < 

~-_j<     loozOlu     u-i          •>(—  uj 

w       UJ<CL_I 

■ — - 

ZZ)— XXX*I— oOLL 

1  - — •  1 — 

oOcO1—  o»  — 

O«-o0  — <-o— o~*zt/> 

'^•-> 

UJLUZ 

:ooO"-i    •—I 

OCT 

Q<X  II  O 

i/i      Xt—  X  — lwj<g 

—  <XlXUJl— 

2ISUJU_U.LLCX<       1—  (XLU 

a> 

hUJ:£Z  — 

GO  —       _l      (—a.  —  !— 

K-X      ujoox 

UJUJS 

UJJ— <I 

UJQ- 

<XI—  OJJ 

n— 1 1—  t— >— h-  ^»  0  uj  go  1—  _j  a.  1—  1—  0  a. 

_J_JUJ                   1—  LU^ 

H-O 

U«ZD- 

O  —  axoxx~-zo 

«JQ<IZ 

uJUJ_j^r\irn<rxuJCZX 

00 

Oooo 

h- 

UJ 

XI- 

— 1 

'r-'Z.-Z. 

H 

X<2 

X 

at- 0 

U-, 

oOZ 

CL 

a;z^ 

LO 

O 

ooz 

X 

X 

LLOX 

X 

a 

< 

_i 

m 

0 

motn 

<z 

0 

0 

O 

0 

0 

O 

O 

H-       (MO 

OO 

in 

ZlHfM 

<T 

(T\h-r~ 

—•  2:  in  0  f\i 

r^ 

<r 

LH 

0 

r^ 

■X) 

Z-4-lTvLn 

-or- 

r^ 

2:  1   1 

1 

t   1   I 

XX  1 

-*  1 

1 

1 

1 

\ 

1 

t 

UJ  t    1     ( 

1    1 

l 

Z)-h— < 

-O 

— 4nQO 

UJ-J^  1  -^ 

— < 

— 1 

^-i 

— i 

— * 

.— < 

2:— <inrn 

r»-H 

—t 

-J      — ■ 

rxj 

Nj-inr- 

i-a 

vO""* 

rvj 

m 

<r 

ir> 

O 

r^ 

lu         tn 

ir\vO 

j— 

a 

<o 

—i 

0 

2: 

LU 

OOO  OO  ^J^Ji-><^>  OO  OOO  OOO  OO  OO  OO  OO  OOO  OO  OO  OOOO  OO  CJOO  <^><J)<-J  0000 


137 


oooooooooooooooooooooooooooooooooooooooooooooooo 
m>j-ir\^or*-cooso— ■<cMi'o<t'Lr>.or-coo>o  — *r\ir^«j-ir\sor^coo^O'^fM<^^"-n<5r*-ooo>o— <<Niro-4"insOr'-QOO>o 

ZZZZZZZZZZ2ZZZZZZZZZZ22ZZ2ZZZZZZ2ZZZZZZ2ZZZZZZZZ 

<<<<<<<<<<<<r<<<<<<<<<<<<<<i<<<<<<<K<<<t<<<<<:<t<<<<< 

CO 

OC         •  CC 

CCCC       I—          •            O  I—            t—            (—            I— LU 

UJUJ      O      I-           LO  2           2           2           2> 

rvjivl       LU       O               I  — »                        LU             LU             LU             LU<I 

2:              oa:    lu        -•  o              x        2:        x        x-i 

lu         cocoa-  —     a:     >~f  O                lu         lu         lu         lu 

_J             «wlilQ       >-h»LULU  — (                         _J             _J             _J             -JO 

QQ                       r>sl            Q       O_J00>-X  O.                                     •                       LU            LU            LU            LU2 

o         •  •    >           zQiuo-  >                    x                                              0.0 

ex:           I— H-LU       OXO<OOJS  f-                           «~<                      U_           LL            LL            LL>      H-       CO 

a.         ooccujm     .*•         a_     Q  os                000         O-i            Q 

lulu<x  1  lu  1  xqoqz  lu                    lpi—                                                             O     cc 

CC             CCCC       H- — «X-*       2LUCC<  H-LL                           •                              CO             CO             CO             O0>       LU       < 

lu        mwio     >3-(— mx<o<  <c               xa               «->        >-i        1—        —«ll     a     o 

CL            OQHZ                I—            OO  2       LL                 <)—                      XXX            X'—       LU 

Zw    »2    »00<      -4"  >—oOQ                SZ                     <           <           <           <0      LU      H- 

00           >XLU      -J.-'.-Ja.NfXi—  I  XlU                    ^<                                                                    LU      2      — ) 

Q                   2:    «0      C       I  an— *  <>— 00                    _j                    _)          _j          _)           _j£L               2 

a:         22OQ.U   »02  — '_i«-*m  _jh-lu            cc                                                         00     00 

<J             i— ■►— iLLcO       CL       "-,fl<Q  a-*- '                  LUoO                                                                                             <t 

o              r-*zwz      •     -o  «o  o_luh-           cO'—              000        00           — 

•  •<_joi— ■  ►— -^a— icj     _ilh  Luo-a:            xx                1 —        1 —        1—         ki—     cm,     o 

ClQ-O            Q       LUOLULUO  I  Q.OLU                  31—                                                                                                     • 

•      O  0000      LUQ      QmU2IU-*  QlCl  2  I  — I  I  _IQ      Q      in 

00       CO             .— >•— i    •XCXLUOCLL       •->»—       -4"  COCLO     •                   2                        LU             LU             LU             LULU       2       —* 

lu     O-         3QQ.i-<I<m2j     2  a      q_lu         lu»-'                  o_          cc         cc          a_Q     <     ll 

•— i      2                     00      UI-OL)mO    •  •-•    •  CCUjCl<           CL                                                                             LU                LO 

t—                         ••   •*-«    •■                 LU       200       _J  <rx       2            >LU                       _■»—,._-,            — .LU       — •         ► 

o_               ooooqook-  *t—  aQMHOo  ot—  lu>—        1— <               000        02           lo 

LU                       >-»->       mZWZi^o:       x<o  XX                  2                       LU            LU            LU            LU            LU       — ' 

a.               xxxx— <>-*>—     <oo<a  au_h-<        lu«               q        q        q        qoo     a.     >- 

O                    <<H-<QxO    •O*-'      —12  TSt—      —I           I— X                    —           —           —           ^«<      > 

cc                      a     -?<i-5a.     xx     —  h-<x           <<                                                        i— 

0.                     X>CQX                oOI-<       _l  -JO-J           2-1                    2           2           2           200 

LU>LU»-2      lu<oo  hDcc<          >-•                        O          O          O           OQ      Q      2 

<  22  »ZI      IQhZI- «lu  ooou-x»          5:    •              oo>-«     oO'-'      cO"-1      oo*—a-      Q-ooO 

2  <<i— <(—<i—  o<h-»— lu  <_j  q  <o  ct:</)i— a:ooh-cx:ooi— aroot— <  <uj'— > 
—1  —>  2  X~o  2a:  lu<uj>— 1  _j2— «  lulu<lulu<lulu<lulu<o  OQ.1- 
X      LO          22-Z222I-      20LUCD  _JOI->                    -4"      c02H-c02l-a_2l-cQ2l-               X 

<  -4          COCOOOO  —  LUOi-OLU  <►-.                      .      X^2X^2X^2X^2UJ      2hS 

-j    cm               -5               21        20  t—  02c               o     xoluZ5oluz)Oluz)Olucl     lu     a: 

—        ct:q:     0:00:0     h-a.i— <  <i—  —«2               u_     z-"-z««Zw«Zwm>     2luo 

I-                         LULUQLULULULUH-       OJUt-<  X—1                           *             XOC       XlTC       X  OC       IlC^             h-U_ 

3  _J— ilu— i>—  _!  —  22— iuj  X  Q"*  lu  muj_j(—  O— II—  O-Jf—  O— ll—  O  X<2 
C       oO             _)_)X_|U ILL'—  0_|Q-<Q.  LU_JLU  —  _l               •_!<            <            <            <            Q       f— 2'-' 

2      Q          QQ"OkH0'-iO      Qoo      _J  oo      XlocQ          cdcQ*—  <<•-•<<  ^-.<<>—<<  2      •—••—«          oi 

~     cc         iliiiiiOixuo  «o:uj2<  3<(— —•<Q-0LL<:a:22u:22a:22a:220     ^Scc     lu 

<I                                    LU       IJJ       t—        a:>— i  — '*— 1-2    •■•— •LU'— ••— tLU>— <•— ILU>— "— *LU>— imQ             <o       CD 

o        ««Q.<aco<     <uj  (Mcx:xa:roct:>-xxi-xxi— xx^-xxlu     lu_ih-     x 

OC                       00       OOLULU       XI— —J  ^                       «>m<««««««^       O       O       Z5 

2      LUC*  alexia:      cc:      xoCa:\-Z'S>  O                   >_i-J^>X_i_JX_i_JX_i_jX_J_J          2-ilu      2 

O       CDOOOOOOOOO— '— iO1-  QZ  lu                                     <J-                                                                   LU      LULU> 

— 'LUXU_LL.LL.LL— "X  — U_0L1_3  0<  Q                                                                                                                         OO       X) -J       LU)— 

i-_ix  lu    azejz 

M(QZ^(\jm^     lo     vO     f-  Q                                                                            X     lu     <ia_>— • 

a<  a:                                                                         h-     oo     o<o 

ZmH  <                                                                                                          Q      -J-J"- '-3 

Oo_2LU  O                                                                                                                         LLLULU_J       Ct 

U<— 'Q  QoOX<H—  *=5 

>ao  lu            lu2     ooz     -^ocn— <orn— o^--o     oh-     2> 

>      "0s— •  t—                ZSIH- t-SXi-n— ((MCMrOvj-vj-LOO  ONqo>           >lu 

C_  <                  OO   •     f  h-Z)   I     I     I     I     I     I     I     I     I     k     I     I    2LUH-LL>- 

<i        o  2               «j—«>o     —i— <NrcM-^>rcM^-"vrcM^HNrrM<cQ<i>-ioo 

a  »in-^  •— •            aa        qlj        — ^^AjfNjm^^j-LnsQ^p^x     luo>— >  «m 

2—1   I     I  X                   CCL_)             Q.O                                                                            >CLLUOO-J  I 

DO- 'vO  <             «a:             <                                                    oo<lucl20— • 

LJL_)  —I                 o                  O                                                                       <2ctcOUU 

CO  o 

oooooooooooooooooooooooooooooooooooooooooooooooo 


138 


oooooooooooooooooooooooooooooooooooooooooooooooo 
«-<f\irn<J"  LnNOf-coc^o-^rM'-Ovi-msOf^cx)  ■.>o^c\Jr^>tmvor*QO<3>o^c\jrnvtmvOf^o3c>o^f\i'-0'j-mvOr"«-o3 
>4- >j- vj- vj-  st  >t  vf -4- >4-  mmmm  mm  mmmm«OsOvOvO>OsOvOvOvCv0^r^r-i^^^r^i^^r^a3  cocoas  0300000300 

Z2ZZZZZ2ZZZZZZZZZ2ZZZZZZZZZZZZ2ZZZZZZZZZZZZZZZZZ 
<i<<K<<<<<<<K<<<<<<<<r<<<<r<<i<<<K<i<<<<i<<<:<<<<<<<<<i< 

QC  Q.       > 

'X  h-           Z      CD 

O  <s>         X     I- 
2:       i-     z 

acz  —        —a 

_i  r-        -«.    z 

000  ro         _i     z 

<  —         h-      z 

-la:  o        — • 

3  co        1—     < 

luo  z         *    x 

ujuj            xu.  ►        — ■     a. 

QQ                H-  — »          I*-      -J 

OO                 1—  in           ►     < 

ZZ              f— to  <-*         O        » 

x>a:  — •     ^        -» 

UJUJ                  CO'-«  <M            —'I—            o 

XX                  u.  CO          z       *          -. 

t— 1— ujuj      •»  — <        a    —        ^ 

QQ      OUJ  —          o      f\i          ^ 

t—  1—  oa    ujx  z       -j     *       q— 

<.<.^2:    5»ii-  a        uj    N        zo 

O  O             »      '"H           ►— iO 

>>ujuj     <z  Z     a:— •— »^-           ►— « 

I— t— XX        >-►-.  -       >C\J(NIZ              —    ► 

►-.i— >h- 1—      00  O      -J    ►COO-           00 

toto  co     sr-  — <oo         mm 

zzi-h     uj  a.      »--wQ        «-.w 

LUUJ<t<X       CO  Z       -J<NJ_I    ••      -^-OX 

y—h-  •»     lu«— o  —     mz< 

ZZ    •    •       >CL  CJ       -JQZIV         •<£— 1-» 

UJ>-h<— iQ-Q.       <c  <       X<<    »      rO>Ct(M 

Q          tooo      2:1—  O        -O  »ro      wjO  •■ 

Oujuji— '«-•         to  —i     q_j-»»-«     1—  •■  »r^- 

ZOUQQ      1/)  O      cOI— r\J-^      */)— — — < 

aCa:            uj  Z     2:  ►  •->     <oO(M 

UJQOJJ      CC  »— I   "~ » f-Uu      _IOOw 

Iu.il<<     —i  h-  ujH-r\j— *Q     lu-h^o 

u_           1— 11— 1      i/)Q  —      <JS    •.CSJOD         •»  »   -<t 

>>i— 1—     ijja:  n-SZSN-  ••     —000 

hQQ1*"      GO  I  ~Z.~Z.   -  ►-iZ-      (Mmm-J 

<oozz       3  a  1   -*-»>- c^<-< est     ►— •- ~o 

cqcO>— ■>— •      uj  .-K-ih-rg-1— »a-—*      r\j»— 2!      O 

UJ                         ZLU  I-"5-iZQQ-      — '<<   »-Q 

a:u-u_u_u_     ox  t  mz-  -a:  ►a.     -2J-»tr 

DOOQO          t—  <!•»•    -H-_i<r— •  2:      Q<^Ni-m 

I—                       to  wr£  — i-5LUO<-\juj      _£_li—  (NJro 

<  •  •  •  •    <z  o3ujuj_js:o  *t—     o        — m 

0:0.0.0.0-        >-•  -s-oz  *•        r»        o^^o^Q 

ujstsiss:    to<  _juj    "\s-»n    o2:2:ujf\J 

O.OOOO     2I|—  <t— ^(Nj^—ifNiQ         <<>o 

2:0000     ujz  ujz>—  — <~ 'Q.«-<Q^— i_ju_m                         o 

uj                       JO  ar'-'Z'—  Q_|Q-OctoZJ      —»                       O      Qt— 

I— X>X>-     COO  msju.zj<o«ij.z^^^         00     00 

O  HH-S-i>vS>NO's»VNO'^00'-*0-Olf»^0    *0-       — t 

q;(_  ►-._«        •.          CO      Z                ►-«    •'-'(Nl»-«a3                oz 

O.00  ooza-zz  -z  ►zzztocn               11  n  n     •-•    —> 

O  MMQ(Joa-»QZQCClZ       II   II   II    II                 II 

>21  JjZZ2ZN2«2S2lu  II                     -JCtO      _j 

omomo     z  0-0.2.  »2!2:-<2:>-2:2:2:2:     -ihi-quj>ccO-i 

1    1   1   1   1      2:0  mmoojuu«-o  Hjouoa2:i.i:z2:szNo 

sQ,^sO-HvO                CC  — *                *"*         «■* 

csjminvo     to  — «                 cm 

<~JiJ>L^(^LjU^lJ><J)  OO            O 


ro 

0 

h- 

«t 

•»•     —0 

—     mo 

0 

,o     — 1 

a: 

—4      --— 

rsl 

_)i— if\;^.    •— . 

!— 

11 

Uv^»*  ZlL-< 

-5 

OOI— 

22JOZ- 

21 

CM— 

uj-} 

••OUJO    • 

#» 

►-3 

CCZ. 

huo-Zuu 

■— 1 

—4     •• 

!-•«• 

II  ^.^.        mZ 

II 

II   •— 

torvj 

—          n  Q<m 

•— < 

~3«-» 

Z 

II    II       -Z.-1 

Q 

II 

m        Of     0 

CM 

C\l< 

II 

— I_JUJ.— ~» J^ 

O 

<-J 

•JJO-Q       _l 

a 

O—l 

^:uj 

OQ.O^U.<U 

c 

QO 

ZZ 

QZZ>-<>-hoO 

139 


ocoooooooooooooooooooooooooooooooooooooooooooooo 
0»  o  — <  <m  m  -*■  m  -o  f-  co  o  o  — *  (M  i  •<"»  »*•  in  oj  Is-  oo  cr  o  —i  r\j  m  ^f  in  \0  r»-  co  o  o  —■  cm  m  -^  <n  od  h-  'O  cr>  o  — <  CMcn^ir.vO 

_i  „h  -h  -*  -h  — i  — >  — <  — <  — *  — <  co  co  c\i  r\j  ro  ro  t\i  (M  rsi  co  oo  (M  f\j  ro  c\j  c\j  (\j  co  <\i  co  cvj  c\l  no  ro  (\jojcor\i  rococo  rococo  rococo 
ZZ2Z2ZZZ2ZZZZZZZ2Z2ZZZ2Z2ZZZZ2ZZZ2Z22ZZZZZZZZZZZ 

<<<<<<<<«3<<<<<<<<<<<<<<<!<<<<<<<<<<<<<<I<<<I<1<<<I<<< 


UJ 

t— 

on 


o 

a 

z 
•— • 


a 
u 


o 
a 

o 


< 

ex 


LUO  — 

XI- 03  II 

t—      ► 

—  »0»— <t 

—     l— I— o<x 

vt     <<r     sra. 

-<— 3:2:— ~-j 


3 
a 

o 


11 


<  • 

2:  or 

►-.LU 


^—ibi      luO  — 

ZOQHZUO      w   . 

azz<  '.J  •    z<-o 
o<*-,5:oi-ui-i-i    ouj 

2:  U_>-t       2UJOQCUJ 

II  11  t—  Q  II  •  O-JH-O 
II  i/>2      ZZlii^Z 

<U  >-«<Z>-<  Z—1 
>— h-'-'-JwX^'t—  II  «-»!— 
<lUJi-l-J      Q.      Z  Z, 

i.  a.  .2  <ill  _i  u_  u  ^  u_  i_j 

H(-«(J>-<H(JI-l-'U 


-5-5    •» 
-3-3-5 


-3  az< 

—  z— o 

—      Cl  COQ 

_|-3        Z  II 

IXJ    •*      I  11    II 

Q.i— •       I—  f\l             — 

^  —  -5  .—»—,-} 

►Zm  II  -.-3-5-3 

— iU  II  "3-3    » 

II  O  II  —•  ~~i   -  --? 

—>Z       -3  -3-3-3^ 

no  11  -3o_  vO>zo: 

—  SI  U-Q.O 

0-52IUJ  OUIOO 

Q»-._||—  QCDQ(J 


0 


a 


LU 


a. 
o 

20 

►C£ 

UJfvJ 

QZ 
O  - 
OO 
_iac 

••rvl 

ujZ 

CL  •» 
-3Q 


OZ 

LU    •> 
>►- 

u. 

rn 


LU 


> 
u_ 


o 
> 


— ICO 
-3-3 


QQ 
<< 
OO 
_J_I 

+  + 

Ouj 


—  _     o 


00 

IXJUU 

>> 


II  II 


—  (M 


a    00 

_j  11  _j— 
t-    u_ 

ZUJ      uu 

wQJK 

0_|HH 

LLO^-Ct 
«— • It— >  3C 


UJ 
Q. 

-   I    -I  —     *. 
-«_J  +  Zv0 

II  ifOQw 
_|C0>-<O 

ZUJ 

r —  11  11     k 

11  *- 

OQUJ      QC 


2  —  —I  r-*C0 

•"-3  I   —    ►   - 

— <— .-3  +  -3-5 

11  2:-*a<-"-' 

-j_iro»-i^-^. 

QQ 

CO  II    II    II  <l<. 

OO 

o-3ouj_j_j 


a 


a. 
O 

ZO 
•.ct 

UIVJ 

22 
O    - 

o> 

-J  CO 

UJZ 
Q.    ► 

-3  a 

2a 

OZ 

UJ    •• 


'J 

LU 


QM 

•  <M<    ► 

>      OvO 

co  11  _i«- 

I—      u_ 

ZULI       UJ 

— o_ji— 

U.O'^QC 


LU 

a. 


11  _J 
-lit 
r\J 
O 
—1  II 

ao 

Q— " 


m 


LH 


<J 


CO        CJ> 


uo 


1^0 


oooooooooooooooooooooooooooooooooooooooooooooooo 
(*-  oo  O^  o  — <  <m  i^o  nj-  m  o  r»-  ao  o  o — <^i  ft  -4-  in  o  r*»  oo  o  O  — •  f\i  m  «J-  m  so  r—  oo  o^  o  -*  ro  ■  t>  <!•  in  sC  r—coo^o—TMro^ 
roro^^-4-<l"^^*>^^-'4-^'-tinininininLninLnininovO-OvOvO<)v0^o  o^0^r»r*-i"«-rk»^f',-',~i^-r^-ao  coco  coco 

C\J  (\J  (\i  f\l  C\J  (\|  <M  (\J  f\J  (M  f\J  (\l  C\J  CM  f\J  <\1 00  CM  CM  (\|  <\J  CM  CM  <\J  CM  <\J  (\J  (M  f\l  (\J(NJ<\J(\JC\J(\l(\JfM(\;(Mronj(MC\JfMfM(Mr\Jf\J 

2222222 222222222 22 2222 2222 ZZZ 2 2222 222222 22 22 2222 

<<<<<<<!<<<<<<-4<<<<<<<<<<<<<<<<<<<<<<<<r<<t<<<t<<:<<< 


oo 

ai  a: 

fvlrvl 

II    II 

— *. — . 

CM  — 


22  — 

ODO 

oo 

-l-iO 

ouo 


-.rg 


— <(\J 


LU 

-5-5 

Op 

JJ 

-5-5 

Ntin  -0 

■— i 

t— ii— » 

o 

>— « 

•— >>— 1 

•  •  • 

w 

»_»■— 

22 

«» 

WW 

ooo 

o 

O 

OQ 

»i— t 

o 

QQ 

LULUUJ 

a 

UJ 

<< 

LUI— 

LU 

<< 

•     •     • 

o 

> 

OO 

Q2 

> 

OO 

LULUUJ 

• 

LL 

—1—1 

a  - 

UL 

OO 

QQQ 

o 

»• 

oo 

oo 

*■ 

oo 

aoo 

XI 

oa 

-^ 

4-  + 

LO 

-J  a: 

— 

+  + 

U<J>^i 

1— 1 

-H 

c 

—.«— 

«— i 

••M 

a 

— «*■» 

222 

\ 

h- 1 

Ouj 

UJZ 

^— 

Olu 

WW 

a 

—4 

■ — i 

!-*>— t 

a 

Q.    » 

— » 

*— «l— 4 

•    •    • 

I— 

CL 

o 

WW 

H- 

-jo 

o 

WW 

cCCCct. 

* 

LU 

OO 

2a: 

LU 

OO 

OOO 

aoo 

— 

-> 

LULU 

a 

••rvj 

> 

LULU 

•   •    • 

ctaro 

CM 

J_ 

>> 

o 

0  2 

LL 

>> 

— » 

•~^-*-~ 

i^j-vi 

~— . 

» 

LLIL 

LU    •» 

•» 

u_u_ 

rg 

— ir\im 

-^ 

1— LL 

-> 

_j 

** 

>  — 

_J 

—5 

-J 

O  - 

»•  •   •   • 

ii  ii  r~ 

~5_J 

_ 

LU 

II    II 

o 

LL 

;jj 

*^ 

LU 

II  II 

CO1— < 

—OOO 

# 

2< 

-J'* 

CL 

« 

■  -»«— 

0. 

_J  — 

a. 

CL  — 

•"LULUUJ 

-.-*o 

^-~— 

►> t 

2 

.'■»'— 

o 

ro 

2 

►<r 

2 

-^■"* 

20 

►—«••• 

—  PviLU 

Q00 

►-iro 

■i    i  .  i  i 

— (<\l 

LU 

QCM 

»>-4 

»-tf\i 

•~~ 

~-t 

--CM 

►ro 

^-LULUUJ 

»•    »■    . 

<ra 

l-w       - 

— (~5   | 

!—•»••• 

•  i 

r><  •• 

— 1    1 

*-««—»•» 

-H-5 

1 

_ <    0.  » 

H 

nZUQQQ 

H- 1— LU 

OO 

+  2^0 

||  w-3  +  -5~5 

2 

OvO 

It  -J+20 

II  — 

—3 

+  -5-1 

LU 

"5 

II 

CQOOOl J-)Q^UO 

oa- 

-5S*Ow- 

►— i 

II  _J~- 

_)•><- 

OO— 

-5  31-K-O  —  — ' 

O 

2 

-+  'I  ZUUOhZZOhI- 

— o 

_Jf\J 

.—  _.—• 

t— 

UL 

CM 

—  O 

— ICM 

t— iww 

2 

222 

—  wO 

ii 

2'-U 

— < 

QQ 

2LU        LU 

iO 

2UJ 

>fr 

QQ 

>— < 

Ii 

Olu  II  —^— CQQ23  II 

II       1— 

—  II    II 

II  <t< 

—  1 

Zl«Jh- 

— 1  II 

II       H- 

— <  II 

II 

II  <l< 

h- 

—  Q 

« K«wH       <t 

II  *-• 

ao 

1 

LO !•— • 

II  <-• 

OO 

^ 

I— 

Ol— 

au 

LL.l/5 

lu     at 

0"5OUJJ-i 

U-O-^QC 

OOLU        Gd 

U-JOtU_l_) 

'w 

—> 

uu-5u.u.u-o_ijno-ia 

-*-5  3: 

Oi-ii-. 

.-hOO 

►— 1, 

J0  2 

Qm 

-.-^s 

Q»— 

•— ' 

►^OO 

O 

X 

Q2 

2wmm(,5Ul)hO<U 

— <     f\J 


rr\ 


\C\ 


o 


ao 


oo 


oo 


o 


1^1 


oooooooooooooooooooooooooooooooooocooooooooooooo 
in  sO  p-  ao  <7>  o  — h  co  m  >t  in  vO  r>-  oo  o  o  ~*  cm  m  >fr  1 n  sO  r-  — •  <nj  m  -f  in  vO  Is-  <x>  C^  o  — <  cm  m  >*■  in  *0  r*»  co  o  O  — » n>  iro<Mn 

ooaooooocoi>(^CM>asONCM^oa>oooooooo  _!_«_*— <^,_(.^_4.-*-H(\j(\i<\jr\jc\jcNj 
cm  c\i  cm  ru  cm  cm  cm  cm  cm  <m  cm  cnj  (\i  cm  r\i  m  ro  >n  m  rO  m  ro  rn 

Z2ZZZZ2ZZZZZZZ2ZZZZZZZZhhht-l-l-l-hhHI-hhKI-l-hl-l-(-l-l-l-hl- 

<«i«««««««t«««zzzzzzzzzzzzzzzzzzzzzzzzz 

SIZSXZ2SZSISS2SSJ:ZI2S5:z««mmm„mhhmhmwmmhm1hmmhhhmh 

2:     -  aC         a.     > 

LU        ►  h-           2!      03 

h-       X  oO           X      I— 

•»        r-  z        1—     z 

"S»._J             *  •»                    ••            •» 

•.<!       -  — .            -»       Q 

—  -  Q      H-  CM          O      -J 

►-■                                  -»0       Z  •"            — <       H- 

w                    zz    -•  n.       «.    z 

Q.                                       —  »          O  r-l              LU          •> 

2                            h-   *      -5  <\i           j      Z 

X                           ZX      -  —          I-      z 

)—                               +C        ■>  u          tan        •> 

•»                              >■  — «      X  CO           I—      < 

—  CD  ►     in  z           ►     x 
oj                      h--       ••  •.        -»     a. 

<  •»                            Zl—      >v  — »          Is-      _J 

z                         ■-<                      +  z      •>  in         »    < 

1—1                                                                             -m»                                                                   QUJ             CO  P— I                        O                  »> 

00                        q                     _jz    *-<  ••       — <     ^    -» 

■*                          <                      h-O     r<i  cm        —    i-     o 

—                        a                     za      •>  co        z      »    — « 

r\j                               _j-»                       >-21      -  — t          o     — *      —' 

»                         o<-"                      o     a:  —        o     cm     ^ 

1—                          •—»                     00  2        —i      •>    o— 

-5                         — o_                            1—  o        uj    nj     zo 

z                        — z                  a:        o  o         -    — •    '-•o 

w                                 »X                       ~D>-      uj  Z     a:  —  —  ~       -~* 

Q                                          1— 't—                              I—             >  •»       >CMCMZ       — «    » 

<  w    •»                         O-  O      -J   •"COO.      00 

O                           0-~*                    lu  •>     d  co     s^'-<oo     mm 

_i                          <ro                   >x     <  o.      — *— Q     — — 

o                        o  *                     i-vj    o  z     _i<M_j  ••    as: 

+                                        _|«-i                                  — (       _l  •■      LU*-0—       Z<1 

<  o^»                  Q  -  a     _joz<\j     ct_j 
co                          »g                  o  <     s:<<  ••    >-cc 

O                                e-.<                   — Ot—  O       "O   ••cvj      — lO 

O                                    a                   ao_JZ      -  -J      Q-J— ■•        -  » 

■»■                                      —  _l                        •      LU         »  O       cOO(M«-»      -^-» 

-»                          — 10               in     z     m  z     3;  ►  ••>     00 

r-*                                                              .-%)••                                   —It—  O           •— '  •"— I      »— >  P*LL           OO 

»                           »— .               ozo-     — i  Ktut—  (m-^q     ^— <                   a. 

V_                                r*-— <                   —"<t2Z        »  -•»      <— J2I   »<MC0        »  •■                       o 

->                        «-  •»               «-t— o    •  ivi-^3;z3:r->-«'  •*    00                  1— 

z                             •-<               s0-jo    t—     —  1  zz  ►  »hz«     mm                  00 

w                               lu^—                  -<3          Z      <3  Oi     •»— »t—  nji— km     —  ^» 

Q                                       (—  Q                          «o0            LU          •  »•-<)— f\J-3  — Q.^       (—  X^O                  — 

<  ►-.<  miux  s:  m  i-ohzqq-  <<-  q  ^ 
00  ceo  ogct:  uj  — <  >  imz-  »oc:  »-o_  s:_i  a>  lux 
ja:                       3_i               o            _i     o  <•)«•   •»n-_i<r— 2:     <^:     m     lu_io 

— .O^                              O                  nj-           uj-~nj  1— ^-Qi_i"5ujonjLU      _ji—      ■•n     _it—   •                      OO 

u_                               —  •>                 •.  •.        »  x»  •»  z>  ao  lulu —iso  -k—                m     kmO                    Qia: 

_)  II    II                                 O1-1                      >AX              ^^m  Q.-K-OZ    »           P*           ^v^Q.^0       i->|_UJ                           ivjrNl 

<                       i—  •                 — 'O       x  •*— ■  z— ilu    —  >v\— •'v    srso^i    i—      •       o 

__.«,           ^.     -5uj—               — •— <i—     m»  — ■<  ■— 1  <i—  >^  oo  s:  _j  <m  q     <<h-o>        — ■— »    j— o;         11  11 

Z-^fNJ                   (NJ       ZZ<-4                           *    "-Z          ••>-    •*  LUZt—'-<'— 'CV>—  <Q_iJv/llT\0- »vO-H       — JfsJ 

i_  ►  »              rsj       ►  .(\j                  xsm      vU-X  LUoi,-,Z>-'Q_iOL.ooiZ_j»  ~<Oif\M-      5:          c\j^— 

001— h-        h-  »    — o  ••               m^c     v..  m  z        >-<5:2:llz_j<'->ijl>*»-**oc\)  «lu      ».ii       ••-s-j 

Q~5~)LU       -JvO        II  CCsOLU                 -^.^-5       — «    •»— '  «— 1|—  t—  \JN\>\CN\^-<    •    ►^O-J       •-•            — »    ••   •> 

zz3     ^:>-    >-i<— -Z)    -h                     x  h<hm      ►       co     z        x  •oin>-j—     11 -»     11 »— ■-« 

11  w-z                  o     z           1— (—-  -»H-mi—  Douzazz  -z  -zzufl    —    •"-•     >-^«—     o«v 

QG"       II  LU      OZUJ1— •      C      <<    ►>«*<— •<  OmmCOOO^OZoQ            II       LUI—          w          QQ 

<<r<i—        t—    N-hi-     1—    szxm  "2:  oi— i-J2iz2:2:r~3:,-'2:s:<  11     qi—  <-    — <o-    -^a:< 

zaa<:     (—•"-•            >-'Z            oio:^-  ix-  otacaa-ti-z:  *2.£-isi-2.zh     i_!<a.i-.  z         <n_> 
m_iju     "sec    ullcco    lj    co      •oxazjiiu^aa<Muzoo<'-<(iujixiL     ox    oo_i 

OOOOO       Z2       Q»-<3:0      O      LULL       0-LLLLLL.LU00>-«*-<OLUOO>*O    •OOQQ-MHS'-i       Qh       QOO 


\kz 


oooooooooooooooooooooooooooooooooooooooooooooooo 
CM(\jcMrMrncO'^<^c<v^rnr<ioirn>$--^^>4-vfr>fr^N^>^^Lniriini^ 

l-hKKhKhhhl-h(-|-t-|-hl-Kt-l-Khl-l-hh-t-(-l-l-l-l-hl-(-hl-hl-l-l-l-hHI-l-h-(- 

CXCLf^<XC^CXCLCLCLQ_lXCLCLCvCL(XCLCLQ_{X(XCkQ.O_i 

Z2ZZZZZ2Z22Z2Z2ZZZZZZZZZZ2ZZZZZ22ZZZZZZZZZZZZZZZ 

<        O  CM 

O      2 


> 

> 

C 
—I 

QQ 

h- 

'_> 

!— 

2: 

* 

Z. 

•>■ 

— * 

#» 

a 

pH 

O 

-1 

•* 

_l 

!— 

H 

I— 

<z 

—5 

Z 

•» 

i/j 

1 — « 

#» 

a. 

0 

_ 

CL 

0 

<t 

a 

O 

z 

a 

< 

Z 

•* 

_i 

a 

•* 

to 

-j 

00 

UJ 

a 

0 

UJ 

.X 

LU 

► 

DC 

r— 

h- 

— 

v— 

LO 

< 

ixi 

1/1 

z 

X 

•* 

Z 

m 

s— 

h~ 

»• 

0 

2! 

--> 

-J 

CO 

UJ 

1— H 

CD 

Q. 

u 

—* 

a. 

Z 

2 

Q 

z 

•» 

Cj 

cc 

» 

Q 

0 

< 

a 

< 

a 

< 

O 

Q 

_> 

0 

_J 

2 

•» 

0 

_i 

U 

< 

~- 

a 

0 

2 

—^ 

0 

^ 

•» 

1/5 

r- 

• 

•• 

h- 

:— 

h- 

0 

1 — 

<t 

Z 

—3 

CO 

i/l 

< 

51 

■— < 

1—* 

•— < 

;£ 

2: 

Z 

a 

w 

^»        << 

UJ 

2 

♦« 

— 

a 

lhi-h        <>o^ 

v- 

■* 

;— 

a: 

Q.            Qm 

jj 

\— 

— > 

IL 

<t 

O*            OCO 

X 

— > 

Z 

c 

CD 

f—        •«•  * 

<t 

z 

•» 

0 

00        -»— 00 

a 

OO 

<X 

•- 

_J 

LO 

•> 

a: 

a:o£ 

<t 

_j 

UJ 

LU 

>— 

Ol— LLU.    ••    •> 

r>4 

Orvli^J 

Q. 

UJ 

Z 

>— 

-5 

—3 — 1 II —  1 —  II    II 

a 

O 

_i 

QC 

z 

< 

^^ 

.—-«<< -3 -J 

o 

^ 

II 

-IOC 

UJO 

>  II    II    H 

s 

— - 

z 

— 

I— 

5IO 

LLC^sl 

in  11 

_l 

-J 

UJ 

— » 

00 

*—t 

C* 

-3-» 

•  Qt/lZ-'wwM 

II 

3: 

r«— » 

s: 

— ■> 

S  II 

2:-.^.^. 

_) 

r— 

rvj 

a 

CM 

ZO 

oq:omQq  ••  »• 

«-il 

►"3 

-11 

9—~. 

- 

►  -3-5-5 

CO 

(XI 

Ik 

x 

*• 

-rO 

uj<o<-oo;a:i— 1— 

—. 

— 1 

«—t   •» 

— 1 

— <-} 

I   1  "^ 

■-4    •»    •>    » 

0 

•» 

O-J 

0 

O 

— 1    •• 

•  OQC<<I-3-5 

-3 

II  -» 

II  >— 

11  -* 

II        •• 

II  —* 

||    — ,__ 

£X 

Lf\_J>*UJ 

0 

— 1 

II  -n 

Qo        oomw 

»• 

— .— . 

-3— 

Ml- " 

-5»— 

■— <-»^ 

'""3>™»'*^^«- 

CL 

— UJ       _J 

0 

1  %  n  ^ 

2:     11  11  00— w 

"— * 

w 

Z 

_ 

••» 

0 

h-SIS 

-JUJZ 

UJ 

O1-"  II                       QQ 

■_ 

CM^ 

INJO 

m_ 1 

mz: 

^Z 

<}•<<.< 

O 

QZH   - 

a 

r— 

inQZ'—     <<  11  11  c£ac 

O 

Q 

O 

0 

0 

a: 

S-J-J 

<1 

<i 

...-.a 

< 

*— * 

<I>— 1        U_V52              <I<1 

aj 

UZ 

U_l 

oz 

uo 

a> 

Q<(Xiai 

LU 

ujCiaciac 

LU 

X 

<_)LU 

»U IUwOUOU 

Z 

a-< 

QUJ 

Q<t 

cjz: 

Q_l 

QJUI- 

DC 

ora:3< 

CC 

IS 

Qa- 

»M<OtOX>OU 

m 


00        o        uo        o        00        o  0000  000     o 


1^3 


oooooooooocooooooooooooooooooocooooooooooooooooo 

KI-Kt-t-hl-K-l-K(-|-l-|-hKt-HHI-l-l-KI-h-)-l-l-KI-h|-l-HI-l-l-Kht-l-hhK|-Hhh 
Q-Q-Q.Q.CLQ.CiQ.Q.Q.Q.Q.CXCLQ.a.CLCLQ.Q.CLQ.O.Q.Q.Q.Q.Q-Q.CLQ-Q.CXQ.Q.Q.(XQ-Q-Q.C^(^CLCLCLQ-CXQ. 

ZZZZZZZZZ2ZZZZZZZZZZZZZ2Z2ZZZZZZZZ22ZZZZZZZZZZZZ 


LH 


C\J 


a  — 

<  w  — . 

O  Z  lA 

_j  a  r^ 

o  -—  O  •» 

•»  r—  z  i—i 

.— »  •>  *.  «— * 

—>  —4  •—  Z 

II  I-  o 

*-  ~3  T>  O 

w  •»  *- i  z 

Q  ~  ^  ► 

<  ->  —  _J  — 

O  •>  ~                                          O  »— 

_J  (—  w                                                                  Z  ""■" 

o  <  *:                             5  _i 

X  Q  O 

—  M  Z  —  Z 

(M  ^.  ►—                                                         >J-  < 

►  Z  »■                                            — i  •>                                                                   ro 

—  O  —  »  -.                                                                                                      -H 


a 

_J 

* 

II 

— < 

a 

0£ 

on 

LU 

—J 

~> 

p» 

h- 

<t 

Q 

_ 

II 

•■ 

— « 

t^ 

« 

a 

DC 

*• 

—> 

«—• 

n 

Q 

—rsl 

C5 

u 

< 

— . 

•* 

-5 

—. 

QC 

CvJ    •» 

c: 

■» 

o 

— 

■— 

9* 

»» 

< 

»-^ 

— . 

<t 

-J 

t— 

-^ 

O 

— i  ii 

^« 

— < 

1/5 

51 

»> 

— ) 

— i 

ii  —i 

— . 

*• 

UJ 

r-< 

►— t 

►—* 

•• 

z 

~5    •• 

— > 

— « 

>— > 

W 

** 

uO 

«■» 

>— * 

c 

•»«■» 

»■ 

— 

H- 

^ 

z 

a 

Z 

■^ 

— < 

—  -3 

— i 

Q 

a: 

3 

a 

cc 

a 

z 

h- 

-5    •• 

w 

<x 

UJ 

z 

u 

< 

a 

a 

^-H 

»i— i 

o 

< 

Q. 

►— 1 

_i 

u 

z 

wv 

a 

— i  •-*' 

C3 

a 

a 

» 

UJ 

— • 

z 

z 

—  O 

Z 

u 

■2. 

h- 

— 

r- 

*i 

~* 

a 

OcD 

• 

•» 

0. 

< 

•■ 

z 

r- 

^> 

o 

aDZ 

LU 

•— < 

S 

■— < 

UJ 

-3 

►— < 

uz» 

U 

O—l— • 

_l 

Km 

h- 

51 

•— ■ 

_i 

>■ 

CQ^ 

cc 

CO    •— <(M 

i 

< 

«3 

— 

<— » 

uJ 

•  -»■■» 

_J 

UJ— » 

a: 

— . 

Q.      — 

CL 

Q.—    »   ■> 

-5-h 

»— • 

S  — 

CO 

X-fr 

_J 

LO^O 

LU  — 

Z03 

< 

o> 

Z— ^ 

z 

Zi— "— '•— • 

Zro 

a£ 

Z<M 

m 

Zro 

UJ 

fom 

zr- 

•TO 

a 

PO 

•O^ 

»• 

•»    *^^-»  ^-^ 

•»  •• 

UJ 

•»co 

»» 

•»  *» 

•>  •- 

••rn 

.— H      •• 

z 

^ 

»Hv^     •• 

«-l 

|— "— 'OO 

UJ 

-H-O 

h- 

— i    •> 

•o 

— »vOUJ 

UJ 

>OvO 

—4      •■ 

II    HJ 

^ 

MJ 

II    ..  o 

II 

II  — CQCQ 

o 

II   ~ 

< 

ii  in 

■— - 

II  ^_3 

r 

■w-— » 

ii  lt» 

•— 'w 

a 

■- > 

•— >Ln«-» 

— 1 

-50ZZ 

2 

>— « 

s: 

■  i  — 

-«      Z 

i— 

•— ***** 

co 

■— . 

CO 

— . 

UJ 

LU 

UJ*-1 

LULU 

OUJ 

■Xi 

—4       LU 

CM 

MZ  II    II 

h- 

vOI— 

Q 

r-Q 

t— 

aoj->- 

Q 

1—  1— 

0>Q 

— tl~ 

o 

y- 

— iQh- 

—i 

— <-— 

Z 

M 

•a 

< 

i-H 

— <z 

<i 

HM 

<a 

H. » 

«a 

i — * 

<!►-• 

^^(M 

a 

Oi 

UJ 

olu 

a£ 

CJCXU 

LU 

CCOC 

auj 

aoc 

LU 

oc 

Oluqc 

a 

OLLh-t— 

o 

03 

OC 

qq: 

15 

QiO 

QC 

jSjS 

oa 

as 

cc 

3 

OQC3 

a 

ChZZ 

un  vO  r-  co  y> 


oo         ^Ki^^^J         o     o  oooo         o         oo         oooo     o  oo     o 


144 


oooooooocooooooooooooooooooooooooooooooooooooooo 
(^^^n^u^sOf^coavO•^rolr^<ftr\v0^^oo<>o^^f^J^n•<t■Lr^^c^,-"OC^O--<(\l^f,  ^in-or^coo>0'-<<^iro--*,Lnsor*-oocj> 
ro(\jco(\ifNjf\)c\jroi'nrnrO('r)rrifr)rorn.'Orn^-s4-^-^-<}-  >t  ^- >}■  ^  ~4"  i^iri  tr>  mm  in  ir\  in  itmt>  ^o  sO  vO -O  O  vO  nO  «o -O  o 

Hl-l-t-(-l-hHI-KHt-t-l~l--Hh-l-l-KI-l-hl-l-l-l-l-l-l-l-l-l-|-t-l-l-KI-KKhHI-l-l-l-»- 
CLCLCXQ.Q-C^Q.OLQ.!^CLQ.CLQ.Q.O-Q-C^Q.Q_Q.a.Q.Q.CLQ.C^Q.lXC^CLCXQ-Q.a.a.Q.Q.CLCta.Q.Q.C^Q.C^a.^ 

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz 


c 

o 

-5 

w 

h- 

CO 

H- 

•• 

o 

a 
z 

O 

— i 

C 

— > 

UJ 

DC 

o 

3 

*»<» 

^ 

a 

a 

>■ 

*«» 

a 

^^r\i 

1— 1 

— 

_J 

^C\J 

— . 

H 

— ■ 

•»     *■ 

-_ 

a 

•1 

»  •• 

r- 

r- 

a.  a 

— 4 

O 

a 

a: 

Q. 

~>-5 

• 

a 

• 

^^ 

h- 

CD 

a 

< 

1-    — 

—  w 

LU 

o 

3:uj 

s: 

ww 

zr- 

2! 

o 

sra. 

OU-^'M 

oz 

-* 

oZ~ 

o 

ou 

O  — 

— » 

_i<>— 

j3Tjl— *— 

CD    • 

1  •* 

> 

CO     •— ■* 

CO 

co  co 

ii  ii 

CO 

o 

UJ 

LU-JS 

zzzz 

Q.— 

oo 

00 

a_-»  •» 

a. 

ZZ 

*-• » 

Q.-» 

• 

h- 

-J     < 

Z(\J  — 4 

CO   • 

^ 

2(M~5 

Z 

— »-^ 

o 

Z-* 

'_? 

<r 

Z  —  _J 

II  II  II  II 

•»  •»  + 

a-c? 

p* 

•»  »>•« - 

*» 

II  II 

-*(M 

m 

*>*• 

UJ 

Z 

•.(Mw 

-<i-i> 

ZUJ 

,— 1 

^•oo 

-5 

••   •» 

^ 

•-4   •> 

* 

h— 4 

-t^O 

«■,  «^.^.-»uj 

II  —  GOLD 

• 

11 

II  —CO 

ii  — 

l-»—«. 

OOsO  LU 

UJ 

>o 

II  s0 

UJ_| 

21 

II    -z 

-^c\j— *c\i_0 

o 

>-«O^D 

n  > 

1— « 

-lOZ 

*:  + 

— t(M 

racn-* 

O 

r> 

Ml 

*— *  *w 

_JUJ 

<: 

1— >ur\cc 

•»   •»   m   ^^ 

CO      Z 

OO 

CO 

^  -  * 

Q.Q. 

2 

z: 

Z-) 

_i 

w>- 

>— it— i-}  — >■— i 

II 

mznM 

zz 

o 

im2:  ii 

•4" 

*:*: 

ZZC 

>— < 

— « 

UJ 

r»-uj 

~z 

CT*       -J 

,^^^^~—  i— 

— Iw         t— 

o— 

~-> 

■-^«—» 

—•  ll 

WW 

>»-— <  i— 

1— 

i— 

I— 

-HH- 

1—  <-» 

■3 

-.Q 

ooooz 

> 

>*1 

co 

<—* 

oo 

OO 

z 

^ 

i— i 

i—* 

z 

<l 

<  II 

CD  CO  CD  CO  l_) 

1/5 

OlitOQ 

CLLL 

a 

Olil- 

aCLCOcQ 

COCDOQ 

□ 

ac 

OG£ 

ou_ 

UJ 

OUJ 

zzzzo 

z: 

Q«ZU 

<£»— 

Q 

q—2: 

0*:ZZ 

zzoo 

o 

2 

Q3 

o*-. 

QC 

aa:— 1 

cm  i-n  sr  m     >o 


00  OOO  O  O  OOOO  OOOO 


1^5 


oooooooooooooooooooooooooooooooooooooooooooooooo 
r-  r—  f-  r-  f*-  r-~  r»  r-  r-  f»-  co  co  co  co  co  co  <x>  <x>  co  03  o>  o  o  o^  0s  cr>  o  0  o  o  o  o  o  o  o  o  o  o  o  o  —4—4  —<  r—t--*— 4  — »  —4 

1-1  — *  —•  —1  ■— 1  —4  — I  —4  —4  — <  —<  —t  — «  —4  -n  —  .-*  -4  —4  _  —4  - 4  ~4 — <  —4  i-h  —  —»  — !  —1  <XI  <M  f\|  (NJ  fM  CM  (\J  <M  fM  CM  CM  (\J  rvJ  r\JCM<XI<\j(\| 
t-l-hhl-(-l-l-hl-l-t-l-(-l-l-t-i-t-)-Kt-l-|-ht-l-t-l-(-l-l-l-l-l-l-HKI-l-Khl-l-l-l-HI- 
Q.Q-Q.Q.Q-QL^Q-CXCi.Q.Q.CXQ.Q.Q.Q_CLCLQ.Q.C^CLQ.(XCLQ.C^Q.Q.Q.Q.Q.Q.Q.Q.CXa.Q»a.O-Q-Q-Q.Q.QLQwa. 
ZZZ2ZZZZZZZZZZZ2Z2ZZZZZ2ZZZZZZZ2ZZZZZZZZZZZZZZZZ 


2: 


o 


rvj 


CL 

O 


3 


CM 


CM 


O- 
Q 


a 


"5 

r 

^— < 

— 

•• 

< 

— H 

r\i 

a 

r- 

a_ 

z 

Q. 

^ 

2_ 

a 

0 

Z 

«•> 

< 

•» 

>— t 

>■ 

a 

_J 

-3 

< 

CQ 

•» 

z 

> 

X 

«• 

21 

— 

CD 

< 

— . 

Q_ 

— < 

•% 

-1 

^ 

O 

v« 

— » 

-_■ 

5: 
< 

z 

1 — * 

0 

_i 
__ 

I"H 

a. 

1—^ 

-> 

r- 

a: 

z 

a. 

»■ 

*- 

O 

>■ 

Z 

a. 

— » 

1— 

CQ 

> 

I- 

-) 

O 

^ 

iQ 

se 

— » 

»* 

v- 

UJ 

-«• 

p» 

<. 

— -> 

— 1 

<M 

> 

>— 1 

— * 

— 

— 

— 

z 

^^ 

— « 

— 

0 

r- 

-*o 

O 

— 

~» 

■r- 

z 

< 

1— r- 

< 

a. 

CL 

< 

X. 

SI 

z 

a 

Z 

Z 

X. 

> 

< 

+  0 

_J 

X 

r 

< 

_J 

_J 

>o 

i— 

H- 

_J 

•* 

»• 

CD 

t— 

•m 

*■ 

_* 

—I1-1 

-3 

1 

Z 

>— 4 

»— . 

— • 

OJ       — 

ZO 

LU 

*-«-• 

i— 

— » 

1  —  — . 

-J  — 

-*•    • 

t— 

— » 

-^ 

-5-» 

. — . 

— » 

<r 

Zin- 

-JO 

OO 

UO 

r- 

Z-» 

ZO 

0 

-O 

4* 

►>*-o 

•"d- 

— IUJ 

•— 4 

<f 

•*G0 

►vj- 

in 

<f 

•» 

-4    -Z 

—<    *• 

1—  • 

t/) 

■* 

-4^" 

—4      ~ 

*■ 

•>UJ 

0 

II  sQQ. 

II     sO 

ZO 

z 

-0 

II       •» 

II  0 

0 

'-T>3 

_ 

-.—> 

-)— 

0 

G 

— » 

HHlTl 

1    <  11^ 

-— 

~Z 

_) 

II  -1 

O 

w 

z 

1-4 

oj 

OUJ 

OUJ 

z 

UJ 

rg 

i'Ouj 

C£UJ 

Ot- 

r- 

(Ml—  II 

(Ml— 

o-» 

Q 

H- 

(MO 

fM^ 

Dl- 

<z 

1—1 

1— 1 

>— « 

0 

< 

l-H 

<t 

>^ 

H- *-4 

aiO 

<__ 

OliJ 

OQC 

-JLL 

uj 

QC 

Ouj 

ao: 

UJ(X 

O-O 

2 

O-C-J 

a-_: 

z— > 

Q_ 

3i 

Qi- 

C2 

QC2 

0" 

0 

»— 1 

CNJ 

m 

<r 

>— l 

fM 

C\J 

fM 

m 

rj 

^>      <^J                O           O           OOO      O 

^J>^         0 

-   QI            H- 

X 

—  X 

II  <H-            < 

r~ 

-JO 

00O                Z 

^ 

■**      9* 

1— _'•                      .-4 

• 

UJ- 

z      •       2: 

;_j 

*< 

mO\    m       < 

!— 

LUX 

Ouj^nin     _j 

< 

•  a. 

">H-    «•*-• 

z 

•»_j 

<in  »    u_ 

— . 

x< 

u.qc;-4-    *o 

0 

fM- 

Oh-    -      *v 

DC 

►   •■ 

z-  0^^: 

O 

-  X 

CCHS  II  UJ    *»LU 

a 

"si 

ujO(/)'/'inaD 

u 

— < 

tazzD-t 

*k 

20a      -0 

> 

— 

- 

OO— -oo-  Z 

• 

m 

— )— 

Z      f-t-      - 

•^ 

• 

<■>- 

U_— >z       •» 

X 

-* 

—•— 1 

JOQm      v» 

10 

—* 

Qt« 

<i    zoa^ 

•* 

0 

UJO 

ho^aa<  - 

- 

r» 

1— - 

uuju    (_jm 

UJ 

X 

<    •* 

1— CQ       t>"> !■— • 

t— 

m 

IX 

s:>-oo 

< 

*k 

-  0 

•  oaoiii. 

z 

LT. 

»-«-4 

•Z«OQ 

>— < 

• 

x  •«. 

v.      000^1 

Q 

<*> 

1— 1» 

>v-  z     o< 

cr 

•— < 

-— 

"  •OU.U.O 

0 

0 

^s_l 

invOO      Z 

0 

♦• 

^.1— 

•-•^CQ       > 

O 

X 

••••^ 

*  ••      GCQ- 

in 

-  0 

-  iniiiia  * 

X 

•- 

OOZ 

11  l-l^—cDcD,^ 

■ 

in 

UJ* 

CO  "^Z      >s 

•» 

• 

»-^    •• 

1—-  23.     t» 

X 

<f 

l-X 

z  11      z  *m 

in 

—> 

ctco 

UJ(/)0O       V.«-i 

*• 

0 

LU    •> 

3ET it——  v.   - 

V 

•- 

Q.- 

UJ<IZ    •>  •»• 

QC 

X 

0-. 

— 1  ►"•►-.  ^.in 

LU— » 

m 

CCh- 

UJljiO^S.I— < 

CO>x- 

— ■.   t* 

Q.-J 

UJ~3  ••  •■ 

Zv^mm 

** 

U-l—      m- 

3-  1 

— 1   • 

-JO 

0<U_>-4           O 

ZO 

«»^ 

<z 

ZO   ►      <f 

<CO— 4 

■— 4  » 

CL                       O 

i-a 

•  O- 

-OC   ► 

LULLCt  II        _| 

Z— itri  ►fMujx 

cqoujooo     -»>-4     r^x  •(— in 

— »       2!        3jLU<001TiO>OOO<    » 

ao    ocx:za£:aoo«-3    >t— 1— <z» 

<       ZLUOl— —ILU    •■       -      ••   "-UL       — 

— 0—  coZiyi  a:-  •  »xmN»  t— 
co-^m-  z  Z-Ji— o  •>xm»-4  »  »_j 
<i  »»-4  »o»      <louj>«sC3>i  »  ►m>v"— 

OXMSZ  ►U_Z  t/)^v  "II^XmSuj 
HHfHS       V.OCt— OS.    i-iiAMN    ► 

—- »— ^--  >x     uj<     ^-o^^^-^o 

»   -LUI  — 00       <  Z 

h-K  (_ >—  -vir*  Or-  h-UJI—  O  I—  I—  I—  >—- 
<<<<\>->— J        mQ.<_I«<<     »• 

Q.      ZZZZ  ►  ►<-  Z>Z      ZZZZX 

O     ctaictcr^-  >  -^t—ccxcccLCLccr^ 
1—     aouoM  11      s         q.  oouo  •• 

l/l       U_U_U_LL    ►oOLU^v-    LULL    »U_LLLLLL- 

—jfMco  >fir>sO     --4  •— 1 

mor-aD  tr>     o— 4(Niro 

cm(M(\icm  oj     frirO'-orn 


1^6 


ooooocoooooooooooooooooooooooooooooooooooooocooo 

rvj(Nic\j(Njr\j(NJog(\j(\jr\j(Nj(\jf\ir\JtNJc\j(\irvJroc\)r\j(Nj(Njc\j 

\r-  \r~  t—  >—  t—  I—  >^—  I —  • —  I —  t-KH  I—  t—  I—  I—  t—  HH-K-(—  t—  KOOOOOOOOOOOOOOOOOOOOOOOO 

Q.Q.iia(iaaaQ.aaaaQ.aaa.tia.aQ.Q.aaS2:£2:sssss:5:z2:2:s2:srrzrz5:z2: 

Z2ZZ2ZZZ2ZZZZZZZZZZZZZZZ««««««««<I«««r< 

_■  W  _  _  _.-,  _  _  _  _  ►_  ►__  _  ►___  _  >-.  — ,  .-,  ►-—,_  _J  _J  _J  _J  _|  _J  _J  _J  _J  _j  _J  _J  _J  _J_|  _|  _|  _J  _J  _J  _)  _J  _J  _| 

<            -*»  a.     an     > 

31                  ^                        U_    ••  Z       >—       CO 

^              ax  x              x    <s>    1— 

••                               in                  «~  0*—              h-     z    2 

x           uj               o  -                  s  zac                «•      ••      ► 

m           a               2:-                   •>»  Q'—t—               —    —    a 

►          a              -  00                  •■  luo<              o    m    _j 

•                o                     »C0                        -  QhZI                   -*        «•     H- 

Q                 -                         XUJ                               •  UJ<UJ                            —       I*-       Z 

z              ••               inz                   a.  h-  zco</>               uj     — <      •* 

—1           x               -^               *s:  <»—    i/i              _j    <nj    z 

^          vo             -  o             xa  zsouj             t-    >-    z 

•>                'Jj>—                 (\jo  >-<zz                 ►-•     o       •* 

t.              .                    q_x                    ►  S_J<IU_                  I—      CO      < 

x           a              >i—              \>-  <        u.                »    z     x 

—  O                Z                      H-  -                          •■  _JLUOT-<                     — .        ►      Q. 

.  m                                  ►  X'-^i—               f—     —    -J 

x  •>        —1—                ujx                  •  an—  m<s>                  -    in     < 

►-.-         >nz               t—  m               o.  •  0     z                   o     ~*      - 

cC<s>         — <—)                 <t  •>              fiyia         — »  u_f—  u_uj                 — •       ••     ^     — . 

t—a:          —                 z-             smz        -  <u.o               w     cm     1—     o 

<1UJ          X   •>                  <—   •              >vOO  xx>—<                   2      co       *•     — • 

xco         inx                3:0              •»    o         *  »—t— t— cc                o     — »     —     -» 

3:           »in                  <z             ■                   #  aC     <-ouu   •             o     ^-     (M     i£ 

>a        m  ►               j                   _jx        ■«•  1— </>     ><x            _i     z      •»     o— 

\—  z             •>*                   -  _J               Z<  <UJUJ<IZ               UJ      o      AJ      zo 

•— «      •—      OV.                     *-*$.               0>— 1               G  3IXX      *- •                 »     o      •— •      l— 'O 

— .>h--     -*  •>              x*-"           — 't—           <  oi-zr           ——2:    — ■      -—1 

m>-t2:  •     LL"                 — ice         — t— — <  •        O  oooo     <<r            rooj  -     2:     —  •« 

mHwO        «-UJ                      "UJ           m<2ro_           _J  t/)</>>—      _l                  »-030      0_      OO 

»ooz    xo               *v>—          »s:i— s:  aj<<<y^               r»-^co     on     mm 

XLU-5>~i      — O                     ^v<           U^C£      O           Q  2:      XUJX                -*^Q_      Q      — ^« 

CM2!-              "O                     »S-           U.O      O          UJ  U>UJ»—  (—  O               Osl_i2!        ►      OS— » 

••2:  •■  •     m                   •  »           »-u.               »—  u>z     <<            ^-o  *■    — •     2<rn 

—  OX2:      ►-.Z                    IjO   ».           XZ      >           25  mmO- IUJ                QZQ      CNJ      ^-—1   •• 

•OUO<       «0                  ujx         m»-i                  cO  hH^D                  <<<       »     >ctm 

•      f\j-J      X<->                   — m            •-                       •—  iflD      OIL               o   *o      (M      _JO>- 

m  1    ►-      m»—                ►-  •>        mQ                a:  OZJO             _j— •  _i     — <       ►  h— 

«-•••«      •— »                 c£»            •<       •         h-  lucj:0<                 k-injO     *-     -»— (yi 

Oooarx     mO                 ujc£          o^OujO-         <yi  XcO'—Ooo               -  -Z     >     oo<l 

••OLurO      >-.2r                   O-UJ          u 102:          «  (— 2><-0      uj               — .r*-   ••_Ju_      OO— J 

Xoico   •>       «0                  Oco           •-     c^O     — . O  'y)UJH-<-i             rsj^f-ujQ     -<-huj 

rvj<21-        XO               —  CCZL           XOQo      ro  00      Q>-<(~      -»        •.f\j<_JcO        »  •»  •• 

— -03-*    — •              — o.^        ouju>         »o  ujto      «q:    ivj-»i>^^-2:2:  *    00—. 

-  c-     z   •-«■  ►>            <i-     z        hi-     x     oz  y-  —  ooujoi  1  2:^2:2:  — »     mmcN 
^  »t—     ommac:               »uj         —  -12 >■         —*  <X'JJujq.ujO  i  (\i>-<  .—.00     — ••-•  •» 
Qxzt-iuH>-<<           oi—cc     mr^-aoo        o*  —  — 11—  o-jqo3  ►»->— o.t— cvj^     1— 5i(M 
2:muj2:o  •»<\ia           u.<uj    «— «^-a    — .in-*  ^o     2:0.0: s:x~-oo~5-<~    <<— <    — > 
■—  »-,s:uj^m-^2:    —      »2:>      ••  -aim  »o  ►■*  —»o  •<dq.zd  i  (Nict:  »2:*-o.     jj«    >t 

-  rOUJS:<    •   *0      O      <T|i—  <      XXV-      Q.    «X  '-■_)tO_JO      2:<-*<— •   *K-X      <^Q      —< 
•■•— i_jlu»— oxO     — ■•       •s:_j— — <oooo-  2!inm-  <j<'jto     ^-»oiO'M-J~5uj     _jh-qC— »  •.— • 

X    »UJ _J UJ  —* sO CO       — «       C0<-   "N.-^    »>-<    *UJ-h    »   ••  OO<CQ2:i^)H-00UJO    »UJ  JH-                  Oi^^.^, 

cmx    ujxll  ••         •■    u 1  ••"•»»  "moxi—  u-rox  s:    <->     oujz-a-o    f^-2:  »       -^^o  **-<>-i 

•»- . im      v—  »-m-      m      •—  x-  m1-"     -4-     m^m  <luccu«     2Tlu— iuj>v-<     —  •>.     2rs:o'r>^"- 

•    •.«...  vt— ■   #—  —i^rr,   .-jz>-i  *-  pu        — ^   •-  _!2:uJOUJU.2:<>--J(M^(NCi      <<      ~>Z-J 

<S)m   >v   •»   •••— 1    ^^m    -tf\— '"^   "O    »-X    ■•            m    "V.  — 1|—       iXLLUJUJZQ.  — f— — 4<IO_I_JV.OOO 

(/}    >s>»xmx>^'— x»-<«-*^s-  '-'Xo,^        ~-<X"^  ujh-<t'>o<>-«_ja:'-'_jQ.2!^-'Cci:2:-Jo    oz        m 

uj-  ^>xi-n— <s0^oom(Ni-4-v»    i_,4tov.        — »Nt>«.  zdj:-1    h-uj        u.zmj:j<i-iilozz<o      » 

21-^~-—    »~-ww  — -—-— %^w      <t«.^>w      H-—  *-—»  "-"O           i^tO      >-(—  •n.>-v»_J»s.cJ^,»n,««%0           o      -^ 

^                                                                       t—                       Z  h-QiUJUJUJ       UJ»-.^-i       CO         »      z                  — •  II    II      •        II 

Ot—  ^1—  _jl—  I—  I—  I—  I— !—  I—  I—  i^ZHI- 1—      — — il —  I —  I —  DcDI-l-wUJIUOZ   ~^U.^    .ZZZifl           O      >-* 

►-•<<i<<<<<<<:<<<ciuj<<<     o<<<  or)w|-ii-ii-«MQ«aoQZOQoza.< 

ISSS-IZZSSZZSiU'-'ZtS     nSZZ  ct:oO(y)ooa:i-     j  jznszs«szsuji-h  11      -* 
1—  CLcCcccc.c£.cLCL.cz.a.cLccct->-cccs-a.cL.         cs-ixctoco     oOuj     ooa.o.i.— *z:  »2i-S2SZiiiJ 

-  aooujuaouoooo<oouo    »  uoozjwQ.Q.asHHji.LJ(MUwa2UUQ1H<x^    u 

►U-U-U-l— U.U_U_,4>U-U_U_U I       U.U.O.  U.lLU.UJ</)>-.2ZQO       wmU-OIUO    «JOOQjl-|-       Q 

oj            — «                               — if\j            — »cm  xooaa;y            — <     -<     -^ 

vrmo     r»  ao  o>  o  ^^  cm  m  >f         moi^         cotno  1— oou-u.'^ 
rO'^m     re) m -o -«r ~r  ^ vj- -^         >*■>*■>*'          <Tf«) 

000000  o 


1^7 


ooooooooooooooooooooooooooooocooooooooooocoooooo 
ro  (ni  (\j  (M  <\i  m  ro  m  m  ro  m  m  ro  m  mvt«4"^"-3"^^4-<J-^^"-i*  <•*">  ir>  uo  ir\  „^_i,-<^,_i,-*_4  _*_<_* 

szss^^^zs3:s2:z3:3:5:2:2:s2:2:z^3:s2:2:2:s:LLijLu_u.u_u_u_u_u.a.u.u.uLu_u_iJLLLu^LL 
<<<r<<<<<r<<<<<<<<<<<<<!<<<<<<<<>—  t—  i—  t— t—i— i— i—  h— i —  i —  i —  i —  i —  i— ►— i— i—  h- 

JJJJJJJJJJJJJJJjJ_IJJJJJJJJJJJWVlVll/)OOI/lWU)l/)WWWV)OOl/)W(/)WW 

a. 
z  z 

<  x 

uj  t— 

O^     </>   »  — 

ouj    — i</i    s:  o 

13      <_I_JUJ  -* 

_J  H-l<t<_J  -^ 

<.<.cccL>-it-'cn  uj 

>u_iuja:a:o  _j 

QC       Qt—  UJUJQi  K 

OUJZ<l->-a.  hi 

U.132«  »- 

t-  STSUJ 

X— </)o  X  — 

H->m_j>-.ou-Jt—  ^ 

a:x<a.»-<x  •- 

siowv-acz  — 

HOI-mQ  z 

00i2<l00O       UJ  O 

«i/)h«5:w(/)qj:  o 

»/}UJ  Z--«UJa;  _J 

—  UJ2'/)0<ZI-0  uj 

•-.  a:u.ujH-     <txu_ 

••  t— u»cc:o-ct     Q-<>o  — .-» 

a.  ^wooOa:lZ  c\ir\j 

I—  Zh  h-0iu_OC<  -co 

s:  »-oooo>—     loa:  i*-  — < 

-»                 <t  o        oa;  •    h-  h-i^- 

CO  -J  mUQ00O>I-  fM_J 

UJ  -*  Qm2"      Q-oOZ  —o 

cc  2:  Zh<      tOOO-UJ  QZ 

t—  <  —4i/>     a:  i/>  c£  •— .  ^  << 

(/)  _J  »<  (/>  o  uj  v—  u_  h—  o  *— » 

2  X.  <_iUJu.ctO  _J-»ro 

••  H-  i—  UJt—      HIUUQ  I— r\j   •« 

O  #  UJ      <X</}|— OiX  ••  »rO 

— »        <-*  — .  xlu_ih-.     a:<<  — .r*— » 

h-.         Q  *:  h-  XXc^ujO  •         r\j-<0 

q.  hi  -5  Z      — J<k_Jh-<ujuj<vi— >h»~»  — 

I—  •—  ~  i^  h-00<2Z_l<rfXKh-   I   Z  — iZM 

—  3!  hh«  I—  )—  <UJO        Q.ZI—  </)00O    I   <\Ih-<    ► 

z_i     <ji     00 >  »H-!^.Q.ro 

wCQUJh.q:h4Xi/)IOI"-QQ^ 

zzio^  I  r*ja:  •—» 

1—  ujh_ih-     zcoujuj<r-«- <:  — q 

<OOt—       XUJh-.|_  1— —  c^QfMQi— » 
Soo^u_h^s:-3:<<coujo   -Oro 

u.<00<h-h2Z->c     r^O  •■ 
1—     a:     a£Q     «Mjiij\-(gffi 

OOUJ.-OOOH-       U.DQO-  _jrvj       ^* 

2  X  I—  oo  o  o  cc  cc  uj  2  a.  — -  *n»  < 

UJh-k/iZ      3      OOqC-ijuo  m  ro 
2t—       UJUJl— 00OO            ILZOZ         »         » 

«3lJJSZ      KOUW — s,>'N.Q  —i  ^ 

HOIUJ<OZ  h-._       CD       m  II  11 

XQtl—  -J.JZUJI—  >UOZ   »ZV)  hi  -3 
OCQ    •  LUQ.'-tS:   I     I   mhQ — QZ 

QiXt—  I— UJ^JX-J—lZfoSUJ  -H  -H 

Qcooo<:uja:>-i_j         a.CLi.~*2.2: 

zj     oji'jjaujQuziu'MUH.     o     a 

Ct-UJ  (/!(/)  21 K-X*-4      UJL1Jh«h<(J'-OQ      Q      Q 

h-«uj     1— xujonoo  — 1 

— »  r\j      rn  ~r  j_  — IU.mxk-3 

1—  ujoujujf—  cocc 

i->        <-)     <^)  000  00  o    o     00000000  o  o 


— .< 

x  - 

00 

*N 

— » 

*_j 

QlQ. 

< 

— 

Q. 

Q.— . 

►t— 

_J 

* 

H- 

h-srz 

ZS 

UJ 

•- 

£ 

s:<h- 

(-< 

+ 

~ 

< 

<_i< 

<_l 

— 

•art 

_J 

_IQCX 

s:^- 

-C 

O 

0 

— . 

OO—O^. 

— -s: 

•» 

a 

a 

CCY-  +  -XL 

< 

— 1 

II 

• 

z 

>«QZH, 1 

■-» 

rOO 

ac 

JSt-ZZ<ii 

r^ 

00 

-n 

ro— 

r- 

> 

►<iujh« 

s:i~ 

Vi 

■a 

•• 

►^ 

Hi     II 

_i 

HlJl 

II  u_  -*• 

— < 

— <  11 

UJ 

--< 

•—4   *• 

II 

11       1—  11 

1-^: 

II 

11 

X 

11 

II  -3 

-s— . 

11 

H-    || 

OOcOt— 

-5 

*:— 

X 

-3 

^•w 

X 

-5 

II  OUJ 

*L 

1—1 

I— 

(X 

—*    •> 

10 

mz     Nil 

CC_|  11 

(XI 

r\i  ~ 

h- 

<r 

>J-00 

X 

HI 

■X 

1— iQhJ 

-5 

Z 

<t 

1— 

O^ 

>- 

0<IZ' 

^;<^i 

I— 

O— 

u 

X 

O-J 

UJ 

QO 

_j 

qs:o.h-. 

ZUh- 

LJ 

QO 

u 

3 

OUJ 

at 

1^8 


oooooooocooooooooooooooooooooooooooooooooooooooo 

U_LLULU_LLU.U-U_U_XU_LJ_U-U.lLU.UuLLU_U_li_U_IJ_U_lLU_U_U_LL^ 

h(-(-^-t-f-(-l-l-l-l-l-l-l-h-l-l-|-l-t-Kl-Khhl-H(-(-l-l-l-l-l-l-l-l-t-t-l-(-^|-l-H-)-l-l- 
CO CO  CO  CO  CO  CO  CO  CO  CO  OO  CO  l/)  i/)  CO 1/5  CO  1/5  00  00  00 CO  00  CO  CO CO CO  00  CO CO  to CO  CO  CO  CO  CO  CO  CO  00  CO  CO  CO  CO  CO  CO  00  CO  CO  CO 

Q 

CO 

<t 

CD 


OO 

CO 

3 

►—4 

CC 

LU 

«— i 

LU 

X 

< 

h> 

H 

QC 

< 

00 

1— 

CO 

T^ 

LU 

LU' 

Z 

LU 

3 

<1 

3 

1- 

_J 

< 

Q. 

-J 

a. 

3 

o 

>— i 

o 

X 

0. 

(-H 

>— 

c 

a. 

a: 

CC 

a 

i— 

"~ 

0£ 

<t 

o 

h- 

3 

>,0 

a 

-» 

1 — 1 

—< 

CO 

3 

O 

LULU 
>vS 

GL 

Z 

H- 

_Jt—  _JI— 

CJ 

CC 

X 

CO 

1 —  — J 1 —  LU 

UL 

a 

LL 

-* 

o 

< 

_J 

003-K- 
ZZZH 

X 

o 

LU 

XXX— 1 

— « 

X 

o 

v.S,>3 

JL 

o 

—< 

• 

o 

HJJZ 

— 

Q 

CC 

OS 

1— I 

LUf—LUX 

< 

O 

h- 

1 

CL 

*  3  II   11 

T. 

• 

< 

2: 

o 

c 

O 

CC 

1— ZI--J 

JX-IH 

CvJOO 

n. 

o 

t— 

3SJ-  33 

cr\     co 

— ■ 

<T> 

•  — . 

— » 

a 

ZJZZ 

Old 

~-» 

D 

OO 

-o 

3 

U; 

XLUXX 

Ol-Z 

3 

- 

OJ 

~z 

s 

h- 

—  —        II    II              _J 

1—       LL 

2 

X 

2! 

■M-  X 

X 

CC 

m>t     ii — - — — i — 

OIL 

—  X 

i 

u_ 

«-».»>»  | 

1 

C 

•-    •— .LULU003 

r-^J 

OO  — ' 

(\J-H- 

o 

u_ 

fN3  0 

3 

2 

— >ZZiT\           QQZ 

>s 

O      t- 

—  »o 

O 

>— < 

—  *zo 

3 

OLU 

— ifNII—  t—    •■— »— 'OOX 

•r- 

— >CO 

-zz 

o 

1— 

-izxo 

in 

— «l— 

•.  «»<t<ZOO    •    •# 

_J 

»*.  i 

•-H-X 

3  — 

~-~    • 

/) 

*L-  +     »3 

-»—■ .  • 

Q.00 

ZZZZHQQOOh 

3*- 

oo 

—t    •<_) 

Z<  1 

Zc\| 

— «— « 

Z<O^Z!M-hO 

o> 

1—  1—  ^— <CO  1     1  _J 

ZM 

QO 

•  Om 

t-2IO 

X   » 

••■»* 

O 

I-5IC  — X 

■.  — _ 

□£00 

«zzr  •  •  •  »3rvjx  ► 

OO 

Oluh- 

<— a 

■»•— 1 

—<•)<- 

— 

<— Ott  ■«■ 

—"  — *-K 

1— 

SZOO-OOhKZs 

.  "»f  "^ 

•    • 

LU     «CO 

IZOOO-' 

-~o 

r- 

SZ      ••-H-H 

■ ■  w— 1 

OLU 

— -UOZ  1     1  _I_JX-JI~  — 

oo 

•  CO<I 

—  O    »UJLUOOLU 

0-0 

•~»0  — 'LULUOOLU 

o0>— 

ZZJJO    •     •    •     •    |    LULU< 

OLU_i 

Z(_J— < 

< 

zu- 

H-l< 

OOlULUOI—  1—  h-_IO 

II    II  LU 

— «q:uj 

O-Jw 

II  II  II 

ii  u 

lu 

-J 

LJ_J— •  II    11 

II      II      II 

LU 

ZZ 

OO           _I_J_J_JH-Q  II 

II    II 

3 

-~—Z 

-5-3*- 

200  LU 

OUjS 
_J       LU- 
LU II 

3 

LU 

OLU«x 

3 
ZZ 

o 

LUOC 

xo 
i-a 

—l-J  II    II  LU    •    »330 
LULU                  _Jt-ZZ    •— 
^_J  II  LULUXX-H  — 

-*  (M  <—<  <\i  rT)  ad  — • 

LU 

X 
1— 

LU  II         — 4fM 

-^(NJlTIi 

IOJ-* 

►— <►— «Z 

^-w(- 

II     »•    —   —    »-   —  _^r— 

II  ID      — i-*(\j(\jfC|>— Z 

II  3      — t-^ 

cgcvj'-ni— z 

It    II  OH-      ■«" »-w«^-—         ■•  ^  «• 
33H-                      II  <-i— <<nj 

w- -a 

lllls: 

ZO- 

JJ(_) 

o 

— II—  ZZ— ILLLLLLLL       ^ 

>w> 

<oo 

— '*— iQC 

LUXLUOCJCJOOQ^O 

21 

LUXLUOOOOOQCO 

X 

UJUJXXO««MNHN<« 

o 

CC 

oil— 

— < 

LL 

r\i 

a 

LL 

m 

a  i 

U__J 

L 

J           OO 

ooo 

oooo 

1^9 


oooooooooooooooooooooooooooooooooooooooooocooooo 

OOC^O— <CMmNtinNOt^03C>0— ^'mN^irivO^COC^O^CM.-n^in^Or^OTC^O^ 

»— « 

u_u_u.u_u_u_u.u.u-u_u.uLu_u_ii.LLu-LLu-u_LLU_u_u_u_u.LLu.u_uLu_LLu.S2:2:s2:s5:s2:s:25:z2:s 

I— t— I— k-(—  Khh  ht-l-l-Hhl-l-hKht-hl-  I —  I —  I —  V-V-\~y-\—\—^^&CC<^££&OCc£a:c£cCCC&-aLcCcC 
OO  (/)  00  CO  00  00  00  00  CO  1/1 CO  CO  00 OO  OO  CO  CO  00  CO  00  00  CO  CO  00  OO  CO  i/)  00 1/)  CO  CO  CO  OO  LL  LL  U- U_  U.  LL  LL  U- LL  LL  LL  LL.  LL  LL  U_ 


>*       — 

vf< 

z 

Z~ft 

CO* 

^^ 

> 

*-*<tC 

CO 

CO 

—1 

00 

00  003 

03 

— 

K» 1 

>— i     • 

ft  OH- 

ft  h- 

# 

■^_ 

CO 

~»o  + 

— .+ 

— ■ 

< 

LUZLU 

CNJ+-. 

CM— • 

m 

LL 

h-  OUU 

•«>J-<M 

►  CM 

•» 

<>-«££ 

CMZ    •» 

(NJ    •• 

m 

00 

~ 

zh-o 

'—  ►—CM 

—  r\J 

~^ 

>— - 

-r 

«-«<UJ 

<CO— 

<  — 

< 

X 

CM 

QSQ 

+  — <I 

+  < 

+ 

h- 

»• 

<*c£ 

CMft     1 

CM  1 

(XI 

>>"> 

oo< 

CO— »— 

co-~ 

to 

Z 

~— 

Ou.1- 

0<M<M 

Of\l 

a 

kH 

cc 

OCOUJ 

O    •>   •• 

o  - 

u 

U_ 

ZI 

ft  »—»»-« 

■ft  — • 

ft 

O     • 

»• 

H-<t- 

CM  — ^* 

CM  — 

CM 

51 

— » 

1  a: 

z<< 

Z< 

2 

ZLU 

CM 

-Jf-X 

K-4-t>— • 

l-H*"* 

»— * 

o_i 

. — 1 

o 

cor\i  + 

OO  ■+• 

CO 

►— icU 

•h 

-JLUZ) 

ft  com 

ft  -* 

* 

1— 

rxj 

<IU 

«Oi/i 

— .Ul 

— » 

O-J 

-— • 

•-"H-a: 

— OO 

~o 

— . 

z< 

—1 

<X  .x 

m-fto 

mu 

-» 

Dtt 

12 

UJSI- 

*C\lft 

••* 

m 

LLLU 

1— UJ 

mZ-< 

mm 

•■ 

t— 

•* 

<l— CO 

—  -.Z 

— z 

m 

<<C 

— 

Zco~ 

<00>-« 

<— 

-^ 

-J 

CM 

>-x 

ft  ftcO 

ft  CO 

< 

CO— 1 

— 1 

UJCO< 

O  — ■ ft 

Oft 

-*. 

<a: 

» 

X 

3 

3-~ 

-— . 

a 

(XI 

t—  LUrvl 

>-m-» 

1— — 

^j 

— 

x< 

— >-» 

H- 

+  *m 

+  m 

^ 

o 

-.3 

xro 

z:<lu 

—  cCl    ► 

— *     *» 

— i 

z 

CCO 

Z   - 

ozi 

cm— m 

CNJOO 

— 

1— 1 

H 

am 

a:-,*— 

».<— 

^*«^ 

< 

■N 

<>- 

■»■ « 

U-Q 

*-<ft  < 

-<< 

— 

— ) 

3:z 

••1— 

acn- 

~c£* 

— ft 

# 

1— 

LU 

—  CO 

QOD 

OO 

<o 

a 

Q 

Q£ 

(\j< 

LUOO 

-03 

■^3 

* 

•. 

UJ 

»_j 

SUCQ 

ft  U.I- 

ft  H- 

f— 

z 

CQU. 

CMLU 

at     <r 

O 

O  1    I 

O  1 

i 

■k 

LL 

— »       -^    *> 

0> 

Q 

3— •— » 

3— » 

— 

> 

>-H 

rsl  —  Z  — 

LL  I   Z 

o 

t—f\JCM 

1— <M 

rsj 

•• 

Q 

1    Z^CM 

oOXO 

• 

ogm<f 

c\jm^ 

+    •■   » 

-fc     »■ 

« 

X 

LU 

on» 

2      *-• 

OO 

ft  ft  ft 

ft  ft  ft 

•4-  r^-H 

^•-- 

^j 

■b 

X'JJ 

►  i— i<XCM 

OiLLKt 

!— -J(— 

OCO 

ft  ft  ft 

ft  ft  ft 

CO  — 

o<<- 

O  +   1  ' 

/ICO   t 

< 

+ 

03 

H-LU 

ac 
cox 

X—      -1 

1    fM    ►— 

<ft— O 

msQOQQQOOQ 

CDO 

rn*— '• 

<<X  <£<<<<< 

*  —— < 

Dft  •"•I 

■n— 

CO 

3It- 

-•ctrsjet: 

3Qq£ 

m  a.  a  a:  a:  ac  <x  cc  cc  cc 

—  _*.—.: 

_) it 

/■)—( 

■^  — — « 

2: 

CC 

colu  -a 

Oct 

O* IIIIIIII 

■—<•.••• 

ft  — *  »i 

D  - 

fNjmfi 

a; 

Olu 

ft  O00O 

vj 

ZCL> 

CM<t—  1—  t—  t—  1—  1—  H-H- 

•.,-*,— irn  •— hi 

0-< 

*»•»•• 

a 

LLX 

_JLU«—  O 

0 

V»f- 

CD 

CM- 

w«  *•*«■»' 

-— '  ^*^  ^--  ^-^ 

o-h : 

Z-— 

«■  — 

— <-^CM 

u_ 

I— 

<l--}     0 

cc 

H-—I 

COUJ 

iniUoOtovloOZZZZOQ^«' 

-.—.<, 

-><. 

-—  —  —» 

UJ 

UJZ<SO 

LU 

LUO 

-<XO 

*-<X' 

oaoo' 

HM"-l-<QO<-»W<^^ 

Z~ 

ooo 

aj 

zac 

o;*-4    00 

m 

ZN 

1— CU 

-4-V—  OOOO^'-^^^O 

• 

ft         1 

— , 

z 

—O 

zo   • 

•■ 

•* 

II    II 

>•      X 

— * 

QOQOQQQO    • 

^  ii  ii  ii  • 

—  II  II  < 

-O  || 

II  II  II 

>— < 

1— u_ 

KHONO 

—1 

—<  II 

<lOco 

•  II 

<M 

ft      — 

1— 

3 

1— 4hHH^ 

11 

II 

— 

a:>-  — 

ro 

II    II    II    II 

II    II    II    II 

ii  ■"»—«-■« 

-»—»—.. 

-4- 

.2 

0 

o< 

UO^Z  II 

— 1 

-3  — 

<\jm 

a:     _J 

Q 

il 

-HCMmmcMrfV 

-»mco 

— •— <C\loi 

0 

ctl— 

►—11—1^:0 

-5 

*  •» 

<IQ. 

n  <—<cMm>4- 

^cgrCKf 

QC   »  •»  * 

*.*>••( 

r»  *o 

••  •«   »^ 

o£ 

CQLU 

_J_ILUSO 

— « 

1— t    •> 

C\|iT» 

LUX 

(xoowii/n/)<:zzzoD'H~t-Hi 

•ntMfM 

»m  cj  fNi  m  ro  t— c_j  co 

^3 

a.a.^;2;ct: 

t— t 

<^w 

COI— CJ 

"iuuoo1 

_ .  _  _  _  _£  O  ^  -— •-—  ■ 

■^l—  + 

—  « —  ^—  CUZJ 

OOQ 

ii-wUUJ 

a 

O^ 

<■<. 

►-HCOO 

Q.I-OUUO 

I^WCOOOH-IHJOO<L)0' 

— O  v3*0<-)Ocz:cuco 

Z 

.— «•—.<_><_>  (VI 

a 

aco 

x>o 

-*      ~+ 

co< 

1— cO<3. 

X  — 
l-X 

— 1 

<-)<~>^Ji-)i^  0000  o 


150 


oooooooooooooooooooooooooooooooooccooooooooooooo 

cocococQcccoascocococOcoaDcocococDaDcccocDcocOc^ 
c£<x.c£cc<xa:(XccoCc£ccc£aZ££oCcca:acc^c£c£&c£££c£ccc£C£a:&& 

U_U_U-U-U_U_U_U_U-U_U_U_U.U_lJLU_U_U-U-lLL]_U_lLU_U_U.U_U_U_LLU.lLULlLLLU_^ 


< 

h- 
ijj 

a 
<r 


a: 

3 


u 

3 


a 
•u 


OJ 

X 

I— 

u. 
a 

» 
> 

-*  OT                CCCC 

cc  3    or    33 

UL»  O      3      QO 

Q  U.      O      U.U. 

V       U.       W  V       Sh\       V.WW       \h- 

U_  O  — »-»-x —— -~  >      >\.>      >>XXX      XV. 

O  O            >m-Hxx^ifl            oo                                 a.     s>o-     ssasz     Q-x 
_            i    ►>.  •.  i  4.  •«  ►           ~z.                               xxxj:xxxo>o>x>3: 

X  OO       LLI^  +  — 4LULUC\Jf\J                   C                                                     t—  -ft  •—  OH  -JS-  I —  -ft  I—  -ftl— O-H- O 

•—  •»    2r    z^LLi^Z2— — •           -1     >>xx              #  >-•»■*  #  >■«•>- ■*  x #  a #  -a- 

cc  —    o     o— 2-ao- <— <           t—     +  t  +  i                >z>»n>axax#xx 

ok  <i-  •—  —  303>-«-33     o  xx>>      scsaaGaozaa.>aa 

OOO    <  -t-   I  |  >-  I  I  I  I  I       2T   *  -i'c  *  *  >>XXO  I  OQQ  I  O  I  Q  (  O  I  CO 

QOO    S  rO   O                       3   OOOO  I  ++  | 

OO    »<M  CO   »      21       II   ||    II   II    II    ||   II    II                 U.      32331LJUJI1IUJ  ||    II    ||   il    ||    it   ||   ||    ||   ||    ||    ||   ||   i| 

•    i^-s      ~  x.(M      O                                                 UJ                l-h-KhZZZZ 

-km    -z.    h-    z:—    u. 1 .-.iro    o  ooaa— .-»—•- . -. -»— 

ti         a.  m-4"— •(Niro^-H'Ni     z     >-»      h  u  n  u                 ir\NOr»-ao— ^cMcn^m^^-ao—KM 

n  ii      ii     2  iio    a:      •.»•••.•.•.•.  ►O'-'    h-                  ii  ii  ii  ii  »•••»••••••••»••••.•.•. 

(X             X  u-       <i       -H— 4— <-*C\jt\JC\IC\J»—  I—       <       >->XX                         ,-*_,^_i_*.^,>-,_4r\!C\jc\j<NJ(\jr\J 

UJ03H-      C\l  O           OJ      -»^,w— .wwwwi      2       Q£      Q.i.U.S.>>xX-^~-^-ww^,^,w*-^,^-^^,^. 

ZJUa      —  OO      Z      HH--i-iHHHaij      lj      :x  x  .>- >  2.  a.  q_  s;  — ._«^-«^  — «  —  _ 4__*^^_ .-h_* 

OI-U.2  «0      —       333333:3-SOO      <      >-i-i-t-000033333333333333 

s:  -j                                      3 
a 

o               000  000                                     000 


a: 

ct     a: 

a:     or     or 

aC 

3 

3     3 

303Q3 

0 

a 

COO 

03030 

OO 

LL 

u_3u_ 

u_i—  u_i—  u_ 

U_3 

151 


oooooooooooooooooooooooooooooooooooooooooooooooo 
<Mr\  sO  r—  co  o  o  — i  r^i  m  >f  in  ^o  r—  co  oo  -*  c\j  m  -j-  m  ^o  r-  co  o*  o  •—  t\im«$"  uo  vOr—cocT'O  —4<\icnv}-m  vo^coo^o-^ 

^vO^OxOvOvONNNN|^NNNNNOO©COaOCOI)OOCOOOCOO>^^0>^Ov(^^0,'!>0000000000'-''-< 

—I  —I  ■— I  <— 1 1— »  — 4  — 1 1— 4  —*  r— I  ■— •  "-4 

cocococommcacocOcocococQaDcQcQcocomcQcocQa3a^ 
<Xo:c£c£oic£oic£a:c£c£Qia:a£aCa:a:oic£^c£acQ£ci:c<aCc£ct 

LLLLU_LL!J_U.U_U_U_lLU_U.UuU_lJ_tXLLU,Q_u_LLU.U.LLU-^ 


-J 

a 

U_ 

X 

£ 

>x 

l-S 

#a 

oo 

X*- 

Z 

2T> 

a 

a  i 

ii  ii 

O 

LU 

z 

-»— .i 

no 

3 

rOvJ- 

2 

LL 

m   -\ 

Z)  — 

(NJfSJI— t— 

U 

'n»^ 

z 

>— • 

i-H-HI 

DU 

ca 

3E30U 

o 

u 

>>>> 

■«•-«■-»■■«• 
>>->> 

oooo 

OOQQ 

OOOO 

•    •    •    • 

(      |    CMf\J 
XX   I     I 

#  *>> 

oo*  -a- 
xx>>  oooo 

-«•■«••»■*  oooo 

xx>>  •  »oo 

-»■■*■«■■«■  COCO     •     • 

OOOO  —4^0000  z 

OOOO  +   I  ~*~*  1-2  Z  Z  Z 

OOOO  XX  +  I  I — I — I —  \~z      Zl—      z  zt— 

•  •    •    •  tt#XX  Z      1-v.l-*-      Z      t—\—      I—  h-hl-ZI-l- I— I— 

OO^O  XX-H--K-  h(-ZKC\l-Zl-t-\r-hK\l-HI-l-t-\hZ 

till  ##XX  hhh\ZOI-l-)-l-OM-\0(-\l-H\Ol-(- 

xx>>  oo  ■«.■«■        i—  v.kxvcl^i-^!—  o.cii-oasxvsaz\t- 

#•»■-«■•£                     OOOO  ^*>^ujl—  >X\>^v>S\^X>Q-X>Q-X>\ 

OOOO                 OOOO  XX>Z#  H-aj>o_xi—  >->xi—  luOo_ujx*-uj> 

OOOO                     •    'OO  UJOZK>*  2I0-OUJ*  I—  ail—  *  a  ■«■  cz*-*zz 

00ooujujLuujr»-i*-  •   •  oflL#ozz>i-0*a>*a>xz>*z*xzz 

•  •   •    •  ZZZZr\jr\l0>0>  QHX*l-OZr*XHZ>ZX5:ZZ>ZX2:SI- 

(MfMfMiMoaoo  i  i  i  i  ozzxitsai-xzzozzzoi-zzi-zo^t 
+  i  +  t  +  I  +  i  oooo  «i-sz»#*z2:i-*ot-o«*i-s*o#»i- 
oooo>>xxoooo  cr*  HSSa>>SH-*  >+^  #  *  xxa^x-u  xx# 
QQQO**#  »oooo  \>ai-OaaQ.i-Q.>a>xxaai-zaxa.zx 
oooooooo  •  •  •  >oozhZ  i   i  oozi-aoazaoo  i  i-oaoos 

X>X>    .    •    •    •QCOOOOOOQOO  I  I—  I  h  |  O  I  OOO  I  I  O  |     I  O 

+  +   I     I  i*lrt(fimOOOOH-<rtHOO  II   II    II  j|    l|   II 

LUUJUJUJ  •    •    •    •  •    •  II    II    II  II    II    II    II    II    II    II    II    II  II    II    II    II    II 

-Z.~Z.2iZ.  II   II  II  ii  i-nrorom  II  II   ll  ll  r\ic\j  — — •— •  —- »-» 

COOG  mrn—-^-^0--(M— .-*—.-»— —.—.—«—.0—4<M-*-*-»'~^» 

XX>>-  II   II    II   II  XX>>  r-COCT—«  — <-^^rjrri<Mns0r*-c0O— •— t— *—*r\j.ri<j-tn 

ii  ll  ll   ll  ZZZZ  luujujuj  ii  ll    »»•«»-•.*»•"»►►►►►►*-..►»»►» 

IZZZQQOOQ.Z1Z    *-<**— «— <— <-H-H-^-H-^»-4-H(Njc\j(MrMroPor>jf\jrsJrM(\| 

x>-x>i-i-f-i— u.szo.2:f-i-zzt-zw^w^^.^.www— ww^-w^. _w ^.w 

HU.ZSQ.Zai.»XXi;rZ2.1-|-HHHrt-HHHH-H-^H-(-— HHHHHH 

UOUOH-1—  H-H-  ■—■—■—  H-H-l-H-  hl-l-323:3  3  3  3  3  33  3  3  3  3333333333 


OOO 


152 


oooocooooooooooooooooooooooooooooooooooooooooooo 
~4  ^4  •— i  — i  _<  ~i  ■»-<  ^h  r\j  ro  cm  r\j  (\j  r\j  r\j  c\j  (\i  ,-\j  ro  ro  co  m  m  m  m  '•o  ro  m  >^  ^t  vf  -*•  -4-  ^  >*•  ^  <f  -4"  m  ir\mirvmmmir\irnr\ 
cQcnanraracDmcocDcQcQixiaDcoaDcQCOcoajccaDrricQ 
aCG£a£aCa:a:c£Q£a£c£C£a£<^a£a:c£a:c£c£c£c£G£a£i^cxaCacc^ 

IJ-U-U_U-ULIJ-U-U-U-U.U_U_U-U_U_IJ_U_U.U.U.U.U-U-LLIJ-U_U-U-IJ_U-^ 


a 

z 


3 
UL 


hi  oc 

w  UJ 

-3  —                                              h- 

<                         ~  -                           z 

—)  _ 

2                                         •»  f\J 

—                                          *  2      —                                               LL 

—  <i    ->                           a 


z 

Q 

<—* 

« 

3 

c 

r 

00 

* 

<y"» 

-K- 

1— < 

■o 

a 

— . 

UJ 

— 

t- 

a 

o 

CM 

> 

v 

< 

o 

<x 

•» 

^^ 

•• 

-z. 

* 

-5 

— * 

1— 

^> 

z 

H 

o 

•—< 

X 

1— 

-5 
< 
1 

-5-5 
— 31 —  1 —  — 5 

l-QOh 

< 
> 

a. 

— 

> 
Z 

2! 
< 

— * 

J_ 

fMZ 

a 

+ 

s: 

a 

3 

a 

-Qi 

z 

—.r\i_*^. 

— • 

— »  —  »™, 

r- 

h- 

+ 

<NJZ> 

>— i 

C\J      »     *r— • 

a. 

-5 

►—«■—(•—• 

CL 

-» 

h- 

—  1— 

~S 

»_r>j    •> 

a 

Ik 

«•    ••    » 

— 

LU 

-? 

z 

-5UJ 

<T 

r\i«—  «w<— t 

NH 

— <r\i— * 

* 

X 

•* 

< 

<C£ 

^.-5-5^ 

X 

a 

— 

^•  — w 

X 

h- 

a 

>— • 

z 

# 

X 

-5<<I-5 

►— 1 

(X 

X 

X 

XXX 

z 

cc 

— 

v— t 

— .— "» 

— 1 

<   I     1   «3 

cC 

UJ 

-T 

— * 

222 

a 

LL 

LU 

I--5 

2 

— iO 

V- 

^—^sJ 

O 

QC 

1— 

QQQ 

i 

a 

ivl 

Q.< 

a. 

•>    • 

z 

II    II    II    II 

< 

a. 

1— 

a.— » 

ro 

<M 

2 

UJ 

— ILL) 

<I 

2: 

rvj 

2:  l» 

(M  II 

< 

2  1 

II   II    II 

ii 

z 

•» 

».  ii 

►II 

h- 

—  2 

t— 1 

—.—»—..»» 

•* 

•- 

»- 

ST 

•»•— 4 

1—4 

UJ 

< 

-H 

i—t 

—* 

UJ 

-5    • 

CQ 

^^ro<-4csj 

— ■ 

— « 

—4~ . 

1   («■» 

— <* 

-ft-  .i^  — ».-■ 

-O 

— . 

II 

ii  — 

II  — . 

a 

<o 

a 

»«.*•*. 

1— 

11 

1!  -5 

II  -5 

— 

ll  <\»C\|Q>> 

02 

3D 

t— i 

-5-5 

^-) 

2 

u 

-^.^fMrg 

Ql 

"— 

-3  •• 

^    - 

-5 

>— 1 

OLUUJ 

»•— < 

a 

*• 

•» 

L^J 

II     !-• 

=i 

—  »■»*■>  >»» 

z 

to-H 

■^-* 

tk 

ll 

II    MWM 

CMH- 

u 

O 

sO^H 

\0>—« 

1— 

-»* 

-3 

zzzz 

X 

f- 

P*.w 

r^-^. 

>— • 

ao 

^    •»    •• 

—  2 

<L 

— » 

^— 

< 

-5 

t—tl— <>— l»-H 

OJ 

X 

X 

~~ 

0>— <r\jro 

—•<_) 

-5 

a 

o-> 

U-5 

—I 

1— LL 

h- 

-5-5-5-5 

•* 

U 

02 

02 

XI 

l_J(_)LU^'>—-— 

su 

^ 

a 

a<x 

Q< 

u 

Qh 

DC 
UJ 

<<<<a 

s 

a 

QQ 

QQ 

SI 

Q>— • 

<— tcpcEaa 

in 

a 

ti- 

sU 

u 

> 

z 

a 

'-L 

f~- 

IX. 

a 

<J>'^><~)<->     u         o         oooo         ooo                 oooo     o         u         ooooo 

153 


oooooooooooooooooooooooooooooooooooooooooooooooo 
O-^cmco  — rorOvf  LOvOr^oooo^c^'c^^LOvCr— coo"  o— 'CMr^<rLOvor*-coc>Oi-«CMco.4- ir\*Qt-~cc oo— <cMcosf 


(DCDCDCQQOOQQQQQOQOCQQQOQQQOOQQQQOQQ 

zizsooaoocoooooooooooooocoocGooo 

C^QdQCcr: I — I » I — t I t — I I I — I I I !__I_J — 1 I — I t — I I I — I — I — I 1 I 


CiQOQaOQQQOQQQQOa 

ooooQooooaooocao 


LLLLLLLLLLLLU-LL 

.U-LLLLLLLL 

UL  LU LL U. LL  LL U_ LL LL U_ LL LL  LL  LL LL U_ LL  U_ LL LL  LL U_  LL LL  LL U- LL LL LL LL LL U_ U_ LULL 

> 

CM 

-^ 

NT 

CO 

CO 

♦• 

V.-* 

in 

Q      H- 

H 

i-n 

— > 

O^D 

CO 

h- 

•             LUCOZ 

— ■ 

_j 

Z 

«.■ 

m 

OCO 

1*- 

•— < 

ad         l— t— lu 

z 

0 

»■ 

CO 

— 

•D    • 

4- 

X 

0       uzz 

>— • 

0 

a 

\C\ 

LO  | 

m 

UJ 

1-    _jo<o 

co< 

X 

-j 

•» 

<L 

LO    ► 

• 

oo 

•       H- 

O       -JOCH-Q. 

LUK-a: 

0 

>— 

--» 

LOO 

^ 

■— « 

QZZ 

uj     <j—L02! 

UZh- 

W) 

2 

•J- 

•» 

LOO 

0 

X 

LUOLU 

>Z      00ZO 

OCUJoO 

•* 

rM 

— 

LOCO 

a 

LUI— 

000.2: 

QU.ZOO 

OX        -J        LULULU 

UJ 

z 

^ 

-1- 

LO-4- 

uo 

I 

ODLU 

qmqou 

LU  LU  U  J  <  CO  CO  CO  CO 

H 

z 

«* 

-^. 

LOCO 

fM 

t—u_ 

_l 

<t—        O        CO 

OZMi/lWHM 

< 

*■ 

OJ 

<r 

LOLO 

U 

o 

ooqclu        * 

O  <  CO        O  CO 

>  <a<  ex  lu  je  3: 3; 

_? 

<i 

--^ 

< 

^LOrO 

ao 

oo 

"O             CtJCtUJ'JjMUJ 

0  _j_ uuacaroia: 

O 

X 

■-£ 

OLO^1 

<r 

Sun 

(— LU       O 

Ot-UHCi 

OCLQ.H-  t—LUUJUJ 

< 

CL 

01 

•■ 

QLOO 

LO 

aci- 

uiui     >—Zlu<     001— 

coco      <oOXXX 

CJC 

-J 

— 

COLO-^ 

•—< 

02 

luluh-     OOhZO<oi 

— «ct2:     1— t— h- 

O 

< 

•. 

m 

CO  LOCO 

in 

LLUJ 

1— >             LU 

— 'Z«—t—  _l 

ujCO      luOOO 

>— 

•» 

^~ 

M 

vf  LOCT« 

•4- 

3: 

<       Z    *>(— — <Q       LULU 

X       LLLUZ 

CO 

^ 

<r 

m^ 

-H     .CJ> 

— < 

H-UJ 

ZQ-O 

<      iXH      X 

(— u.     x<ooo 

a 

t— 

<xi 

<o 

>J"     r^C\ 

CM 

<I-J 

« <     <OS!qc:OZlui— 

co      0>1— _j       •» 

CL 

*■ 

M 

a 

cvoro 

in 

ILU 

cj  a  cou  <  ex.  uo  uj  x 

LULL        \—        Q-        CJ 

— 

u 

•  vO 

&a  • 

■0 

1— 

ccjHuaau.osh-u. 

QiOcO'-<LL            <    •> 

_i 

N 

LU 

—  fM 

^oc^  1 

< 

UJ 

O        Z        -JLL              LU        O 

O       UJZCCt    »OLJ 

< 

•■ 

> 

CM^O 

OCD    •■ 

p» 

LULU 

LU>— "UJ 

LUQUJ_J_J 

V-cOOO      OOJ< 

> 

r\i 

3 

>-»0> 

-OCOO 

0 

■Z.CC 

ujxOoc:ujQujXuj_ia: 

<UJ_J       ZLU<       O 

<r 

— i 

CM  CD 

OCOO 

0 

—  X 

>*-Q-X)'-) 

oOH-       <LU 

Q£^<w  O       OLU_J 

z 

— ' 

r. 

«I^ 

LOCO  CD 

LT 

H-t— 

~         v-a: 

—O       LU       Q>LU_I>       wQJO 

z 

— . 

CT> 

■4-C0<f 

CM 

3 

u_o— j<0<     0X0a:xQ-<     t—oo  «     a:   • 

jj 

Ql 

f-i 

-O 

r*-oox 

sO 

OLU 

Z<rocu_ 

«i^ZI-Z'JD2:>JZZZJOCt 

— 

00 

•» 

•~CM 

r^com 

oO 

— OCX 

LL^QLU 

(—(—►—»       1—1 

sILU       <mj<  — <LLt— 

H- 

Q 

<r 

>r\o 

•  00  m 

-r 

U-CDt— 

OZOQ-> 

►— zzluzluh- 1— -j— s:q.<2:     coq 

p» 

— »CM 

^in 

1   COvT 

CO 

OD 

mZIOZm«QhI 

►     <f-ujxiia:>  • 

CXH- 

— . 

ro^. 

U"\rO 

►QOO 

— < 

Zoou. 

SKI       LUO 

t— >0<       <(—>-— IQwJUJI-IJjGZ<< 

CM 

•O 

~XN 

OCO-^ 

in 

►    a 

Oh-LLl— CO 

Q_  J —  oOf— 

ct<OZUJ      cOXO"-' 

U 

» 

mt— 

lo     r* 

OC0"0 

nT 

<JJ  Z      i/o  21 Z  O 

z    z^z  ••: 

5:02— «      u_      1— CO 

z 

rvl 

-co 

••  «-Ln 

ocoo 

— < 

oa>»- 

.—a     <<<Loazoh-oo       ujouj       z 

_i— t 

— * 

H- 

LO—    • 

•  aoo^ 

CM 

aH-.z2x<_)a: 

l/)UM(JZ' 

-•ZllllX      Z<«Ol- 

w 

cO   •• 

—  >f  I 

O    «fO 

LP, 

OH  <IUJ<       UJ  CCOCcH^       O       LU< 

/>      COK 1—  < 

QiZ 

> 

<  — 

<^»  * 

^  *m 

-O 

— i<t     ss>(BOGo<>a>t 

••ll            z_jcxxa:i-< 

LU 

-J  CM 

M«tO 

00  • 

• 

►cxq^lu     <s:u_u_ 

U.O<      <UJXOccau.ujQ.OOO. 

zo 

Q 

UJ— . 

<xo 

00  ► 

f 

ZuQ- KacX> 

ad— igc_i<     oGOM     U.U.LLO     — 

CO 

*-_ 

vU 

rO-OO 

O 

••luU-lu     rXZ  — <(NJrOLLCt<ctLuZa:i—  t—     <_>a£ 

OCOI^O 

—  ». 

—  J 

*  "fM 

CO  LOO 

a 

U|- 

x< 

0<Q<      < 

J5  C  C_J  O  CO  •— « Q  i^  ~-i  — ^ 

LU   | 

z— 

CM< 

vO 

-4"  LOO 

<T- 

LUZ^OI-       >U 

O       UJ' 

—  \—  LULU  CO  LULL 

X-IO 

1  CM 

*> 

Lf\rOO 

— hIOnJ" 

r>- 

>t_c^M^t— xc 

iZZZIi 

r>  0  >  >  LU  LL 

a-i  - 

'i— 1-^ 

CM 

^»— co*N.sj-Lno 

O 

— 

u-    aa3DHK 

LU<        <V- 

LU         Z'JJ^OOOZ-I 

MW 

r-i      •• 

■-<  m  -^  0  e\j  lo  lo 

-^ 

— 

—  _iH-h-     a. 

CD       LU 

••:><<rijiO     H-t—t— 00  l 

(MQ. 

—  — * 

— <xc?soo^in-* 

in 

» 

<OLUUJJ—  LU_J 

2!oOXcOLLoO                   O'JO 

a.     <*3: 

a** 

^-              O  O  sO  LO  —i 

»t 

(M 

Ouoj2c£Z)o< 

O"— t-— «o- 

-•<COcO«-'       1 — 1 ) ( 

or-  — 

CXLU 

CdfM 

(NJ    ••    »»CM 

•  DLO'^O 

co 

— - 

<m>oo«D 

z 

•-<«Iuj     <<<ujOcouJh- 

0— 

— »— .-^O-HsOlOsO 

<f 

X 

Cod       aCh-       30 

— » 

co        h-x-joooxcorf 

0 

0^, 

Olocmlo 

••LMOi-O 

in 

z 

_j  UJ  O  <  <  UJ  t—  UJ 

'JJfNI       «— 

i-t— i— ■    1—  <30cyi—  00— i 

LU»«n 

OLU 

o.>»w^o'ri'n^ 

CO 

a 

u_s:<Q.a;x 

X  •»     m 

CNirOLU      oujlulu 

UJ<f-Q 

> 

coi— <(\jr*-Q>d-LO— i^vf— 

DOOOHOUJ 

1—  CM         •» 

—'  -  ►xcoo 

y5U_LUZ<IO>vLL 

Qxx^-osLnoovf 

it 

ujz— Jco<r     i— co 

Z          >-OoO 
►-•<H-      ar»-t_j|— 

—4      ro 

(NJfMfNJt— ►-^UJCOCOCO 

i-oaiHaccu 

CC           _l<OZ 
QQ.I-  (—  'vcj'V.O 

LO 

•r>-LOcoOco 

— . 

^*^.^.CO<IcO 

ooov.>vv.vl.>v<r\ 

a 

t—        ZU.              <0O 

Qi        (/"> 

0->Z>-X>-O>2 

CC      <-> 

•-•     Z      — 1 

•—••—"'— 'CNJCM  rOCO<fOvJ- 

a 

2      DtOUjOZ- Oj 

ao    <r 

SLLO-      a.      —ICC— 

<.>-i-)WZ 

►  ZoO 

COCOcOX<X<XLT\< 

— 1 

Ct       0»-.H- 

«T3Z 

00     -j 

LUQoO^jZKt-!— 

L)CQ«h 

hOZUZ 

zz^ 

r-t 

•• 

O     a:     oo>«(mlu 

2L^->       UJ 

h-coqi-<zzzzz     -J— is:h-.2:uj 

LULU  LU<t  <  <  <t<  >^< 

m 

t—  QOJGh. >— JoO  — '       UJ 

u  1x0.3:1-^.2: 

a.2:3;t—  H-t—  *—  t—  mh- 

-— 

JJ2J<^M(^U</)U 

OJZ 

iUZUw- 

»•—*•—•! — <<I  <l  <l   <K.v(J'<l 

lU 

a.  uj  co  o  Z  2:  o  uj  •-«  o 

Qh 

*-«o 

^Q^QQQQQOQUmQ 

_lO<<>      O 

G 

— <            <—* 

—1 

co 

HUHOILZJ 

u 

00 000 00 0000 00 00 00 00 00 00 000 


15^ 


oooooooooooooooooooooooooooooooooooooooooooooooo 
in  -o  f*-  oo  &  o  — «  r\j  ro  vfr  in  o  r—  ao  <>  o  — •  r\i  m  ^  tn  vO  r—  oo  O^  O  —*  r\i  ro  ^  in  -O  r«-  oo  CP  o  — •  (\j  ro  <f  in  so  r»- co  a*  O  — <  r\j 
>t>t^^>tmmmtrimmmmmm'0<)<)^<>^^<)-ONOr^r^r^r^r^r^r^r^r^r^cocoooo3 

OQQQCQCOQOOQQQOOQOQQQCQOOQDOQOOCQQQDQaOQDQQODCQQ 

QoooooaoooooooooooooaooooacoaaocooooocQoooooQaoo 
_j  — )  — j  _i  — i  — i  _j  _j  _j  _j  -j  _j  _j  _j  _j  _i  —i  _i  _i  jj  _j  _j  _i  _ i  _ i  _j  _j  _j  _ i  _ i  _j  _ i  _ i  _j  -J  -j  — i  -j  _j  j  _j  _j  _ i  _j  _ j  -j  _ i 

LL  U_  LL  U_  U_  LL.  LL  LL  LL  LL  LL  LL  LL  LL  LL  U_  LL  LL  LL  LL  LL  LL  LL  LL  LL  U_  LL  U_  LL  LL  UL  LL  LL  U_  LL.  LL  LL.  LL  U_  LL  LLLLLLLLLLLLLLLL 
•>   ao 
O   (NJ 

Q  vO 
-O      GO 

m  r— 

o  <j- 

i—i  • 

o  •• 

-*  o 

^  CO 

-O  co 

•*  oo 

ao  go 

ro  ao 

in  co 

•  co 
l  co 

►  CO 

O  ^0 

Q  CO 

O  vO 

•  in 

O        • 

•»       » 

o  o 
a    a 

sO     ro 

in  o> 
o    cr> 

o    o 

•-i  r»» 
,-a  sO 
O^     co 

>r  o 

CO  oo 

i-o  r—  — . 

in  «tv  i— 

•  »o  J 
••  »-q  o                                                                                                                                »— • 

O      O— *      Q  •• 

Q      Q-O      O  -5 

>o     -Hin      •  —  lu     h- 

00      oom-i  O.  ~5  Q      Q 

■■o     mm     it  s  >-»  o      •> 

O      O00  II  i£  3  •-.  O      Z 

msinco     i—  -j  <t  _i  •. 

vtocovOa  -fr  > 

coQcocgO—  ••  —  •■  •» 

C^OnOO^ZO  oo                   —  *-•  —  X 

r^-co<M-o     o        qq  m 

-*roCN'"0'-*0  OO                     •-— »  — »-«»  — — »  — «■— 

vOCT^OMO    •  •    •  ■— *  CL^1-*1-*  •— "— <  •—••—*  •— "— • 

omro   •   «o  -too  I  o  ►•^^-  —  —  —  — -  w_ 

v^cr-fM  -C3  •  r\i  Q.  zmr\ir\j  mm  >$->$■  mm 

o  •  <»  «oujo  »•  ii  ii  o  ••  »x<  x<  x<  x< 

vtmr^mma.  •      h  -.-»  n  —  ii  n  o  u  u  -on  n  -o  »  n  "D 

^X~ t<tCT*0^       MWM         n         *-<  2 

m      «o      0>ZI— O— ~0 C-»—  O— — "-1 

— KO<t-r^-*-       — <00       °-       <51—  •"-"-'  H-  *-i«-i  t— >-^  >-<>—— •!-•  h- 

mt— c^h- o  uuuj     2:  >-^»     ww     **«—     w^»^ 

nj-<   »<r»u_a.     (_j>c>     o     uGHHai-'«u«HCMwu 
coo  i  <_jnO>-»— i     oll_s     ->     oox«iox-aoxo-OX«ao 


^» 

r^ 

•• 

►— 4 

Q. 

a.     — 

CO 

a 

Q-< 

O 

o 

M 

o 

o 

z 

Z      ro 

2T 

z 

Z  II 

OJ 

■« 

»     »-i 

ca 

Pi 

»" 

•h 

N. 

— <— » 

-j.-»  ». 

s 

—4 

— 1 

1     1-.. 

2. 

II  •-• 

II  -300 

iX 

II 

1! 

II  -5 

1— «-w 

-5^.-—. 

OO 

i— ( 

^— ^ 

~3    * 

II 

— 1 

^H 

'J- 

)— H 

i— i 

^x 

-TXC 

II 

[*- 

r>~w 

—1 

r\i 

(M       1— 

—J 

o 

<: 

OJ 

II 

II         (— —I 

U 

o— 

a. 

O 

o     u_i<a 

o 

a 

Q< 

2 

OX 

Q>0' 

-<o 

o 

c\j         ro         -T         m     so  r»-  co 


O  <^i     <~J  oo     o         o     o         o  o     o 


155 


ooooooocooooooooooooooooooooooooocoooooooooooooo 

rn  ^  in  vO  ^  OD  0s  o -^  rvt  c  ^  ^  tn  <0  f^  CO  o^  o -^  <nj  rn  *t  tf^  sO  ^  as  CT  O -*  C\J  rn  ^  i^ 
O^^O^O^^^O^OOOOOOOOOO^^^^^^^-^^^^^ic^rNiCM^cucN^rg 

OQQQQQQQODQQOQQQQQOQOQOQQQOQCQDQOOQQQQQDQCOQCOOO 

ooooooaooaooQooaooocoooooGOoocoococaoooooooooooo 


U_U_U.U_U.U-U_U_U_U_U-Li-U_U.LLU_U_U_U-U_U.U.IXU_U-U_IJ_U-U.U.U-l^ 


to 

<  H- 

_l  u. 

UJ  O 

*  * 


•»  #  -HfM  I —  I —  -it- 


^ 

1— ■ 

— » 

— » 

•».  •. 

tt  * 

— 

-^ 

ai 

*—t 

— < 

t— 

•— *  1—4 

-5-5 

—. 

H 

-— ■ 

— » 

— 

■— « 

—1 

>— <  >— 4 

1— H- 

»— 1 

_l 

JJ 

— 

►— i 

Q 

~— 

— . 

«-4 

w— « 

QD 

w 

1— 1 

+ 

—I 

•— « 

H- 

0 

-J 

V* 

>> 

*■  •«■ 

0 

•* 

■— 

UJ 

— < 

CD 

UJ 

U-i 

—3 

U_U_ 

X> 

Uj 

-3 

-5 

a. 

a. 

-5 

+ 

> 

a. 

V— 

oa 

1— h- 

> 

h- 

-3 

^ 

2: 

f— 

— . 

3; 

2 

Q 

CD  CO 

LLU. 

3 

C 

•» 

*■ 

UJ 

0 

—4 

+ 

*■ 

*» 

*  # 

OO 

+ 

•■ 

~— * 

> 

t— 

# 

•* 

— • 

>- 

Z 

«-»-~ 

*  -* 

— 

Z 

o 

m 

9* 

# 

^ 

*— 4 

►-H 

»«■ 

»* 

MM 

~~— . 

1— 1 

•» 

a 

— ' 

X 

— 

1— 

-M 

~4 

X 

> 

MM 

1— 11— 4 

w 

> 

a 

Q 

#«■ 

M 

^*- 

— » 

- 

»»• 

MM- 

MM 

■ . 

•■ 

• 

i— 

_i 

_l  — 

< 

a 

O 

_i 

X 

_J_J_I 

—1 

«_>««• 

U 

X 

o 

r. 

<r 

UJ  — 

r 

:- 

JJ 

< 

*» 

UJ<I< 

jj 

_j_J 

0J 

to 

> 

CL_J 

a 

CD 

> 

> 

CD 

0->> 

a 

<r<i 

> 

CO 

ii 

ii 

— 

Z<: 

_j 

2— 

ZLL 

~» 

wOO 

2:+  + 

Z 

>> 

ZU. 

_ 

2 

m 

m 

o 

•»> 

< 

•» 

•» 

oa 

►x> 

4*4—4 

#* 

*> 

»••-» 

•fc--** 

UJQ 

-.5  + 

* 

— 1 II 

4-4  II 

LU 

COOO 

-K-K- 

—1  » 

11  11 

M^   11 

CO 

— 1 

-^-5 

m-5 

Q-O 

11 1— 

1— 

II 

II 

CL 

s   •  • 

II  u_u_ 

II  ►"-• 

—4 

II 

2: 

11 

11  "J 

II  -5 

<    • 

—HI. 

li- 

>-—  — * 

M-^ 

>r< 

CXOO 

—'OO 

MM 

■+-  — •— » 

1     !«■» 

>J- 

oc 

M 

-9    » 

*:  - 

IO 

—•0 

O 

►"MIM 

>— lk-4 

OJI- 

HO 

>— 4 

—•■*  oouu 

MM 

(moo 

t— 1 

T-t 

x.>— 

<-o 

»— I 

1— < 

oo 

u-  11  11 

II    II 

r\J 

MMIM 

•—4 

U_ 

M 

«— « 

n 

0  II 

II 

— *--• 

C\}^» 

0     II 

1 

<f 

in 

>»—> 

s0  — 

a 

II 

CO 

CT»>~ 

aw 

-j 

«— 1 

—10 

-HO 

t-_i 

_JX> 

--•x> 

— 1 11 

II    OO 

mO 

h- 

_J 

—j 

O 

a 

_ji— 

k— 

\— 

UJ 

UJ 

-JH-  —It—  H- 

h-h- 

•JJUJ 

UJ 

1 

—  _l 

Ol- 

oi- 

<u_ 

t_)u_ 

Ii. 

a> 

u> 

U<_I<IU.U. 

OU_U_ 

uouj>  0 

(_J> 

a_j<i 

3 

QCQ 

OCQ 

LJO 

00 

O 

Qj: 

□u. 

OU1- 

"you 

OOO 

a— • 

►-3:3 

Oil 

O' 

—0 

a 

<JN  O  •-•  <M  '"H  >T  LOvO 


00000        00        o  o  00  00        o  o 


156 


ogoooooooooooooooooooocooooooooooooooooooooooooo 
<— •  (\i  m  -j-  m  vO  f~  ao  c  o  — *  fM  ro  ^  in  -o  f*-  co  cr>  o  -*  ^  i  <*i  -3"  in  -O  r^  co  o  o  — *  <~v '  f>  -4-  tn  vO  f^»  oo  cr>  o  — '  cm  ~« cm  m  -J-  msO 
>*■  -4*  -4"  vf  -4"  nJ-  >*•  -4*  -4"  in  in  m  in  m  in  m  m  in  in  o  ^o  o  o  «o  o  vO  vo  -o  o  >*-  f-  i*-  f"-  ^*-  r*-  ^~  f"*-  r^  f-  °o  co-jo 

OQQQQOQQOOQQOCOOQQCQQOQQQOQQQQOCQOQOQQODCQUJliJiiJllJUjllJ 
COQOOOOOOOOOQGaOODOOOOOOOOOOOOOQQOOOOOOOOQtQ.aCLiia 

—I — »_-i l-J_J_ l— I I  — I  — l_j_I.J_j— l -J— I — • — I l — > — J — I — I — t — ( — • l_J_J_J_ )_ IJJJ- 1— »_ l_ IJIIIIII 

Ll_  U-  LL  UL  U-  LL  U_  LL  U-  LL  U_  LL  LL  LL  LL  U_  LL  U_  U_  U_  U_  LL  U_  LL  U-  LL  LL  LL  LL  U_  LL  U_  LL  LL  LL  LL  LL  LL  LL  LL  LL  LL  </VV)  LO  OO  00  CO 

O 

O 

o 

o  * 

oo 

-oo 

>*•  »o 

■Wi— I     • 

S.  I  -• 

QC     ••    • 

LUOO 

Q.QQ 
hOO 

•••—It— 4 
^»     |         - 

r\j  *o 

— »  <MOO 

-5  HO      t 

-5  —     »0 

l£  —  >  -o 

i^  "5  xoa 

—  ->  oo 

K-  •  — «  ~0    • 

I/}  ^  -5  -»  —     •-* 

<  i£  ~)  -5  cm—*  I 

_J  — »  ■»*  •>  »  ••   »• 

LU  CO  I— i  — •  cooo 

*  ■»•  a.  «  — oo 

-»  -»  i/>  <  aoo 

•— •  ^  O  >-4  — »  >.     •     • 

— >  :*£  -*  <  _J  X— <  — < 

m  -  — .  fe  UJ  •»  | 

■^  fi  ~5  — »  CL  »0    •• 

^  -«  "J  "">  >—  Z  —OO 

—  —  »  K  m  •  (MOO 

CD  Q  i-«  O  —  >.  ».   «o 

+  I—  hh  #  O  •— *  -4--*    • 

-»                            co  —  ■*:  lu  x~-J— .•—  t  —• 

-5                                    +  S£  h-  >  •  I  2_i  -  i 

"">  —  oo  ■«•  2  _jO  |  >-0  • 

-5  —TO  +  — •  4-  <    ►—XOO 

— •  -5  ••   •»  — •  <->  — ■  >I<—      OO 

O  H—  •*  >— •  •— •  ►— t  ►— i  i—i  ■—  (  (\|   »   «o 

o        ■— »  o        ►- •  •—••—•  •— i  w  »-i  <r-K-— •— ^  • 

O  O  O  •—  — w  O  ^-  O  —«  LU^ctrM  I  O 

•  I—  O  ~-  — \  ~Z~Z.  OO  UJ  O  Q-COlu-h**" 

O  CO  •  i,i  UJ  O.CL  O  LU  >  LU  <-&0'-'00 

o        </>        a.        looo  •        >  3  >  X— jlu—ioo 

m  ii     m  ii         ~z     ~2i        m  z        ao        20     z^        zi         zu.  oo<i— <oo 

••  ••  ►         »  II  ••  II  w**  —  *•  *>  •.  LU2>     •    • 

— 4— »        —4—  —I        _H  — <  rt|  II     II  — «  II  — H  It  —I  l|  — *  II  LU0£»— 1        >-*H 

11-5     11-5        11      11  —     11  —        11  — »— •  11         11  11  11  z        z  w 

— >-5  i«i-0  ►-"  ~5~^  ^~5  M->_  +  -»— .  hh— »  -3^.  m«  t—  — .  LU                   ^HI-OjCJ 

-^»  i<£»  >-<  T5  ^i"^  H-t-M-OOUJ  •— it-i  ~3>-"  ■—.►-•  —ii--4  3                  H-  •—••—■  »—«>.>- 

1— 1  ►— 1                           ■>  •.  (>gi-^i_ii-^  ►_  _  _               _i  ^  Z      SOUi/lXX 

00>-«  C0>— 1  0>  0s'—'  O^hh  O           w— .  _<— .  »-<•«*  (N!—-  rO'^  •— '  Qi      C;— '<— 'Z 

— <^.  — 4^-.  — <  —<<-<  -Hfc_  ro  11   11  co  r\Ji_)  (MO  rvio  r\JO  1—  3      cc  j_jlu<< 

OO  ww  U.Q.  LU  LU  LU  LU       Z       I—  0000.0.2:1—  H- 

01—     01—        a     ai£     o^        uljluoolo        cj>     t_j>        u>        o>     lj     lu  ^c  _j  a:  i.  •—<!<: 

QC0       OCO  O      OW0      Q'jO  Qh«QD  03:      02  O^  OU_       O      (XUJIOmwQQQ 

co  o^  o  <— 1  cm  m     nT 

— ^  -^  fM  r\j  CM  f\J       00 

o        o        00    o        o        00  00        o        00        00        o    o 


157 


oooooooooooooooocoooooooooocoooooooooooooooooooo 
r^aoo^OMCum-^in-or^coCT^o— <cMm<f'ri«or^cx)a>o^cMm^inNO 

-h  ~*  — «  — <  —*  — <  -^  — i  — <  ~*  r\j  (\j  <m  cm  c\j  (\i  <m  cm  cm  cm  m  m  m  m  m  m  m  in  m  rn  ^-  st-  >j-  vt  <f  >t  -j-  ^-vt -^LnmirMnLn 

LULU  UJ  LU  UJ  UJ  UJ  UJ  UJ UJ  LU LU  LU  LL1 UJ  UJ  LU  LU UJ UJ  UJ  LU  UJ  UJ  UJ  LU  LU  UJ  LLj  LULULULULULULUWLUUJLULULULULULULUUJLU 

Q.a.OLQ.(^a.a.Q-Q.Q.ao^a.a.cLQLCLQ.Q.cxcLCLQ.cxQ-cLCLQ.a-c^Q.Q.CLQ.CLQ.CLacLt^ 

iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiir 

OO  GO  00  OO  OO  00  00  00  CO  00  OO  00  00 00  GO  OO  OO  OO  GO  GO  00  OO  GO  t/5 GO  GO  OO  OOGOOOOOOOGOoOOOOOgOGOOOOOGOoOGOOOOOgOOOgO 

— I— t     I  — * 

i    -  *•  a 

►  OO  CMm 

OQQ  «Q 

QOO  mcM 

O    •   •  "v  • 

•  — im  -^m 
—•  •■  I  at     <nj^ 

I  O   •■  O  Q-* 

►QO  o  -*Q 

OOO  LU  •  c* 

Q    »fOV  V.  I      • 

O-rnO     —     —■  ■«• 

•  "ma    lu    >--» 
-*omm     2     &  — 4 

I  amen     o     >> 
►omm      »       +* 

O    «mm       — .       X>- 

Q— <(T|m         >         #4- 

,n  ~m  m     ■«■     xlu 

momm     >     —  z 

Nrooroii     +     #a 

ommmm     — <  — «w 

ommmm     x  o-k- 

omm  ti-ooc:^  o^  — 

•  mm  i  'iDX  •  — < 
omm  Mflo-  — x 

►mmo  »lu*     *  # 

Omma   -">v-»0~X 
I    |  mrnm>  +  — «  +    • 

••  ►mmm  +  lu>lu  + 
OO  •  mmuJZ*Zuj 
QQ  .-mmS! o >oz 
omOfnmOw  +  -o 

•mam^-**  uj*  — 

l  n->mmm-~-*c— <  — » 

*mmmm—*x— xx 
omm  •  m  x  #■&•■«■  ■»■ 

omm  •»m-«-x-»xx  — » 

omroo  »X4>X4.  i  —  oo              — • 

•mmo  i  +  uj-k-ujuj  — <  z               >- 

— «mmo  "Oizxzz  >  a                •.*■.« 

I  mm   «02TO  i  oo  oo                  *•  >—                — *                — <                — i 

»<<ir(1-iQQ-iU««  OZ                    — i  |—                    x                     >                     XOO 

Omm   ••O  —      2  OO                     X  O                      •*                      *                      »Z 

O    «mo    •       II  O  II   II  >-*      >—                     »  >                    >                   XO 

O  ••mo— «  ii      ^»  i—                  >-  3                   ••                   •»                   ^>_i 

•O    'Ol        -*      — '-»  ►      O                      »U_  X                     X                     >t— 

oo  i    •  »•—«.—<  ii  — <—               —    z        — —x                      -»^w           —w           — .^»  tj  m—» 

►O   *— iOh>      >>          0~J-r«-      Z>          — <cm-—  o  (Nj  —  (\jo  >J-c\j3:  >r  — <x.  z  •>— < 

O    «0   "O^   •— »   *  •00  0>v   •»      LU             »  »-_J  •— i        •■  •■  *-<3  ••  —<J>             -  ►O'  O  O   •■ 

QmQOO    ►■^^-(rtQQOjr'l  >f'-,»-»LU  f—  h-i— i— 'LU  nOhhLU  C0»-.LU  LL  — **-* 

o\oc   •— *X>XXOO    «LU  ••     CC  #^_*-  <        »— -w  »^.                »^«.  „w 

•  O    «0-^X    ►•••.•«•    »vJ-Q.— «LU<  -UJII  UJQt:  "-HCJO"  II  MOH  ^O*  II  UJO  hU 
— i >-*    •  I     ••>>>>— 'CM      Z^-OUJ  "  >>■  OCJ  II  >>  H  >  II  >  3m  II  > 

*x  i  —<►>-•»►►  ►        m        zz    mxx—    z:^<r    «xx-^        >-«x— »       <-.x—    zzcd    m-x 
o      ••  ~o  »xxxx  ii  ii      ii  o>-<>-«  m    a*— o  m  I-*  —4    cc'—'D 

0<OOOX  —  ^^-.w           ol      !—♦——)  CM  II    II—  DI-LJ  4- ii   ||  w  in  ||  w  vO  ||  >-  Ol— O  3D  i| 

OHUQOwUSUrUJODO      Z  -I  >-Z                         -I  -J                     _j  l-Z 

•<00    OOoUUZiO'JQO  O— <— "3  aiu  O— >—*<l  CJ-^<I  0~'<  UJO  o— • 

— <Q    .    »-<LUU_LUu.LUUI—  LL^OO  QX>>  C£<J)  QX»  Q>>  QX>  HO  OX 

— i     — «cvm 

—«  cm         m  nj*  m  o         r*- 

OL)  O  OO  OO  <^HJ>  o  oo 


15« 


oooooooooooooooocoooooooooo 
irvof*-TOOO-^<"\jmvtm>or—  ooo^o  — «f\iro>*,in>or^oocN0<- * 
ir\ininLntnsOv0^o>OsO>OvO>OvOvO(v»r*-f^is»-r«-r>-fv-f^r^is-cDaD 

UJmUJLUUJLULUUJLUUjUJUJLIJUJUJUJUJUJUJUJmUJUJUJUJUJLU 
0.0.0.0-0.0.0.0-0.0.0.0-0.0.0.0.0-0.0-0.  Q_a.CLQ.Q.QLQ. 

IIIIIIIIIIIIIIIIIIIIIIIIIII 

00  CO  OO  OO  I/)  «/5 CO  CO  CO  CO CO CO  CO  CO OO  CO  I/)  CO  CO  CO  CO  00  CO  00  00  OO  OO 


— < 

X 

> 

X 

^ 

- 

~ 

>- 

X 

> 

•» 

•> 

*« 

X 

> 

X 

■~.-^  — « 

."^^»'»< 

— — 

-«— <rgs: 

-^(NJ 

-»-*c\is: 

C\IO 

(NjcnooCT 

>— •    •■   »-o 

LOsO—*—* 

»— i  •■  »>o 

~o 

*--3-3U_ 

vf— '-5-3IJL 

'-'U- 

it  it  ii  ii 

NtS'-"-' 

It    II    II    II 

»y  »—«>—< 

V 

•.at——  ii 

-*OC^.w   || 

O  II 

—.«»—»— 

hOUJU 

— .— »~->— . . 

It  LUOO 

> 

-.(MfT;^ 

11  Q->>-^ 

-jruro^j- 

«Q.>  J . 

X  — 

— »w»»"^ 

►-o-hXX-5 

•—■^  — »— » 

«— XX-5 

2 

^^ 

sssr 

►—I 

ssrs 

o             <— 

a; 

II  -» 

aiococia 

0">     II       II       II     — ' 

oCoi^cc 

— «  II  II  II  *- 

z> 

_i 

LULU  LULU 

-J 

UJUJLULLl 

-J 

l-Q 

-*<l 

0.0.0.0. 

o~>— 1^< 

Q.Q.U.U. 

O- 3.— 1-^<5 

LUZ 

>> 

►— •  ►— <  <— « •— • 

QhX» 

MMMM 

Q>->X>> 

<XUJ 

00  o 


<-J 


159 


REFERENCES 


1.  Eisenmann,  J.R. ,  and  others,  "Toward  Reliable 
Composites:   An  Examination  of  Design  Methodology," 
Journal  of  Composite  Materials,  v.  7,  p.  298-307, 
July  1973. 

2.  Kaminski,  B.E.,  "NARMCO  52OS/T3OO  -  A  Graphite-Epoxy 
System  Engineered  for  High  Performance  Aircraft 
Structures,"  Proceedings  of  the  National  SAMFE 
Technical  Conference,  v.  5,  1973* 

3.  Calcote,  L.R. ,  The  Analysis  of  Laminated  Composite 
Structures,  p.  15-33 ,  Von  Nostrand  Reinhold  Company, 
1969. 

4.  Toth,  I.J.,  Brentnall,  W.D.,  and  Menke ,  G.D. , 
"Fabricating  Aluminum  Matrix  Composites,"  Journal  of 
Metals,  v.  24,  No.  12,  p.  19-22,  September  1972. 

5.  Hersh,  M.S.  and  Featherby,  M. ,  "Joining  of  Boron/ 
Aluminum  Composites,"  Journal  of  Aircraft,  v.  10,  No. 
2,  p.  99-104,  February  1973. 

6.  Waddoups ,  M.E.,  "Characterization  of  Advanced 
Composite  Materials  for  Structural  Design,"  Polymer 
Engineering  and  Science,  v.  15,  No.  3,  P»  I6O-I65, 
March  1975- 

7.  Eisenmann,  J.R.  and  Kaminski,  B.E.,  "Fracture  Control 
for  Composite  Structures, "  Engineering  Fracture 
Mechanics,  v.  4,  p.  907-913,  1972. 

3.   Waddoups,  M.E. ,  Chief  Design  Engineer,  Advanced 

Composites  Group,  General  Dynamics  Corporation,  Fort 
Worth  Texas;  private  communication  with  the  author, 
July,  1975. 

9.   Laboratory  tests  performed  at  Convair  Division, 
General  Dynamics  Corporation,  results  distributed 
internally,  November,  1974. 

10.  Cozzone,  F.P.,  Melcon,  M.A. ,  andHoblit,  F.M., 
"Analysis  of  Lugs  and  Shear  Pins  made  of  Aluminum  or 
Steel  Alloys,"  Product  Engineering,  v.  21,  No.  5, 

p.  113-117,  May  1950. 

11.  Laboratory  tests  performed  at  Convair  Division, 
General  Dynamics  Corporation,  results  distributed 
internally,  August,  1974. 

12.  Waddoups,  M.E.,  Eisenmann,  J.R.,  and  Kaminski,  3.E., 
"Macroscopic  Fracture  Mechanics  of  Advanced  Composite 

160 


Materials."  Journal  of  Composite  Materials,  v.  5» 
p.  446-454, October  1971. 

13.  Griffith,  A. A. ,  "The  Phenomena  of  Rupture  and  Flow  in 
Solids,"  Philosophical  Transactions  of  the  Royal 
Society,  v.  221A,  p.  I63-I98 ,  1920. 

14.  Eisenmann,  J.R. ,  "Bolted  Joint  Static  Strength  Model 
for  Advanced  Composite  Materials,"  paper  presented  at 
the  Third  Conference  on  Fibrous  Composites  in  Flight 
Vehicle  Design,  Williamsburg,  Virginia,  4-6  November 
1975. 

15.  Laboratory  tests  performed  at  Convair  Division, 
General  Dynamics  Corporation,  results  distributed 
internally,  January  1975' 

16.  Lewith,  C.W. ,  Chesson,  E. Jr. ,  and  Munse ,  W.H., 
"Riveted  and  Bolted  Joints:   Fatigue  of  Bolted 
Structural  Connections,"  Journal  of  the  Structural 
Division  Proceedings  of  the  American  Society  of  Civil 
Engineers,  v.  89,  No.  ST1,  p.  49-65,  February  1963. 


161 


INITIAL  DISTRIBUTION  LIST 

No.  Copies 

1.  Defense  Documentation  Center  2 
Cameron  Station 

Alexandria,  Virginia  22314 

2.  Library,  Code  0212  2 
Naval  Postgraduate  School 

Monterey,  California  93940 

3.  Department  Chairman,  Code  57  1 
Department  of  Aeronautics 

Naval  Postgraduate  School 
Monterey,  California  93940 

4.  Asst.  Professor  M.H.  Bank  II,  Code  57   Bt   2 
Department  of  Aeronautics 

Naval  Postgraduate  School 
Monterey,  California  93940 

5.  Assoc.  Professor  R.E.  Ball,  Code  57   Bp     1 
Department  of  Aeronautics 

Naval  Postgraduate  School 
Monterey,  California  93940 

6.  Mr.  P.D.  Shockey  1 
Mail  Zone  2884 

General  Dynamics 

P.O.  3ox  748 

Fort  Worth,  Texas   ?6l01 

7.  Mr.  J.R.  Eisenmann  1 
Mail  Zone  2384 

General  Dynamics 

P.O.  Box  748 

Fort  Worth,    Texas      76IOI 

8.  Mr.   M.E.   Waddoups  1 
Mail   Zone   2884 

General  Dynamics 

P.O.  Box  748 

Fort  Worth,  Texas   76101 

9.  LCDR  James  M.  Gill  USN  1 
SMC  #1242 

Naval  Postgraduate  School 
Monterey,  California  93940 


162 


19  i 

Thes  i s 

GCT   ''"'a  c^rison  of  buff- 

er  strip  and  non-buffer 
strip  joint  designs. 


Thesis 

G44:J  5   Gill 

c.2  A  comparison  of  buff- 
er strip  and  non-buffer 
stri  p  joint  desi  gns. 


J 

thesG4415 


A  comparison  of  buffer  strip  and  non-buf 


Hill  I II 
3  2768  002  02902  7 

DUDLEY  KNOX  LIBRARY 


